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PREFACE  TO  THE  SECOND  EDCTION. 


It  has  afforded  me  no  small  gratification  that  the  first  edition 
of  this  work  should  have  met  with  so  very  favourable  a  recep- 
tion, both  by  the  Profession  at  large,  and  by  the  British  and 
Foreign  Medical  Press  ;  and  especially  that  it  should  have  been 
deemed  worthy  of  being  translated  into  French  and  German, 
in  both  of  which  languages  it  will  be  published  in  the  course 
of  this  year. 

Stimulated  by  such  encouragement,  I  have  endeavoured  to 
render  the  second  edition  as  complete  as  possible,  and  have 
made  numerous  additions,  incorporating  all  the  important  facts 
elucidated  by  the  most  recent  researches,  so  that  the  work 
might  be  brought  up  to  the  latest  date. 

16,  Battle  Row, 
May,  1870. 
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to  obviate  tin  neoeeelijr  of  the  reader  having  cooetantly 
to  rtfex  to  other  portions  of  the  book  for  explanation 

ML     M>n,,\i  i.  I  have  thought  that  thia  would  prove 
great    oomretlienoe   to  those  who  may  desire  to  con— H  a 
n\,  )i    lubjeota,  without  being  obliged  to  peruse  t 

Mtrr  portion  of  the  book. 

The  etttgecta  of  "  Injuries  to  the  Eye,"  and  of 
Halformationa  of  the  I\\«,"  have  assumed  such 
ilinioiiHiuiiH,  thai  I  hare  been  ul.liged  to  treat  of  them 
briefly,  and  would,  therefore,  refer  the  reader,  who  bo 
fuller   information,  to   special  treatises  upon  these  affc 
Of  these,  I  w-uld  particularly  recommend  the  following  ex< 
lest  works:— "Injuries  of   the  Eye,  Orbit,  and  Eyelids,"  by 

PMr.  George  Lmwhou;  **  Verletzungen  des  Auges,"  by  Drs. 
Zander  ami  QeieeleT  ;  and  the  "  Malformations  and  Congenital 
Diseases  of  the  I  Irgaaf  of  Sight,"  by  Sir  William  Wilde. 

My  best  ami  tranneel  thanks  are  due  to  my  colleagues  at 
the  Royal  London  Ophthalmic  Hospital,  Moorfields,  and  more 
especially  to  Mr.  Bowman,  for  their  constant  kindness  in  per- 
mitting roe  to  have  free  access  to  their  cases,  and  for  affording 
me  much  valuable  information  and  advice  upon  all  subjectfl 
connected  "it!.  Ophthalmology. 

Owing  to  the  great  liberality  of  ray  friend  Dr.  Liebreich, 
and  of  his  publish.-!-,  Mr.  ffirscnwsld  of  Berlin,  I  have  been 
able  to  Bhlittfcte  this  work  with  16  excellent  coloured  ophthal- 

ipiea  of  some  of  the  plates  of 
Liebreich's  admirable  M  All;'^  ^Ophthalmoscopic/1 

Asverv  frequent  refcreoeefc  made  to  certain  Ophthalmic 
periodical*,  I  h  l  lh"  following  Mx&iafami-* 

Ri  i,  o.  II.  Hep.  aignifi.*  "Royal  L„luW  Ophthalmic 
Boapttd  Reports,"  edited  by  Messrs.  Wordaworth  and  Hutcbin- 
ho,,  (Churchill). 

A  f.  fcalgnJflOi  k'  U,,iv  ,V,r  Ul^tWmologie»  edited  by 
prot«  Arlt,  D  !  7«  Oraefc  (Patera,  Berik), 

iftl*  uKliniarho  MotialafMht  der  Augen- 
beflkimdV  -l*t-l  bf  ft&  ******  («**  ***&*}. 


PREFACE  TO  THE  FIRST  EDITION. 


Within  the  last  few  years  the  want  has  often  been  expressed 
of  an  English  treatise  on  the  diseases  of  the  eye,  which  should 
embrace  the  modern  doctrines  and  practice  of  the  British  and 
Foreign  Schools  of  Ophthalmology,  and  should  thus  enable 
the  practitioner  and  student  to  keep  up  with  the  knowledge 
and  opinions  of  the  present  day. 

I  now  venture  to  lay  before  the  profession  a  work  which  I 
trust  may  be  deemed,  to  a  certain  extent,  worthy  to  meet  this 
desideratum.  Whilst  I  have  endeavoured  to  enter  fully  into 
all  the  most  important  advances  which  have  been  lately  made 
in  Ophthalmic  science,  I  have  not  contented  myself  with 
simply  recording  the  views  of  others,  but  have  sought  in 
most  instances  to  make  myself  practically  conversant  with 
them,  so  that  I  might  be  able,  from  my  own  experience,  to 
form  an  independent  and  unbiassed  opinion  as  to  their  rela- 
tive value.  The  vast  and  peculiarly  favourable  opportunities 
which  I  have  had  at  Moorfields  of  studying  all  phases  and 
kinds  of  eye-disease,  as  well  as  the  great  benefit  which  I  have 
enjoyed  of  witnessing  the  practice  and  operations  of  my  col- 
leagues, have  most  materially  assisted  me  in  the  possibility  of 
doing  this. 

In  preparing  this  work,  I  have  steadily  kept  one  purpose 
in  view,  viz.,  to  make  it  as  practical  and  comprehensive  as 
possible,  and  I  have,  therefore,  entered  at  length  into  an  ex- 
planation of  those  subjects  which  I  have  found  to  be  particu- 
larly difficult  to  the  beginner.  I  have,  on  purpose,  occasionally 
repeated  important  points  in  diagnosis  and  treatment,  in  order 
to  render  each  article,  to  a  certain  extent,  complete  in  itself 
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INTRODUCTION. 

In  order  to  avoid  unnecessary  repetition  in  the  course  of  this  work, 
I  think  it  advisable  to  give  in  this  introduction  a  brief  description  of 
some  of  the  more  important  and  frequent  modes  of  examination  of  the 
eye,  as  well  as  of  certain  remedies  and  appliances  in  common  use  in 
ophthalmic  practice. 

Eversion  of  the  tipper  eyelid  has  frequently  to  be  practised  if  the 
presence  of  a  foreign  body  is  suspected  beneath  it,  or  if  certain 
remedies  are  to  be  applied  to  its  lining  membrane.  Various  contriv- 
ances have  been  suggested  for  facilitating  this  proceeding,  but  it  is 
best  done  in  the  following  manner: — The  patient  being  directed  to 
look  downwards,  the  surgeon  seizes  lightly  the  central  lashes  of  the 
upper  lid  between  the  forefinger  and  thumb  of  his  left  hand,  and 
draws  the  lid  downwards,  and  somewhat  away  from  the  eyeball.  He 
next  places  the  tip  of  the  forefinger  of  his  right  hand  on  the  centre  of 
the  lid,  about  half  an  inch  from  its  free  margin.  With  a  quick  move- 
ment, the  edge  of  the  lid  is  to  be  then  turned  over  the  tip*  of  the  fore- 
finger (which  should  be  simultaneously  somewhat  pressed  downwards). 
By  slightly  pressing  the  margin  of  the  everted  lid  backwards  against  the 
upper  edge  of  the  orbit,  the  whole  retro-tarsal  fold  will  spring  into 
view,  and  the  lid  become  fully  everted.  In  those  exceptional  cases  in 
which  the  patient  is  very  unmanageable,  and  forcibly  contracts  the 
orbicularis  muscle,  it  may  be  necessary  to  use  a  probe,  or  the  end  of  a 
quill  pen  or  pencil,  over  which  to  turn  the  lid,  instead  of  the  fore- 
finger. But  as  a  rule  it  is  more  convenient  to  employ  the  latter,  as  we 
may  not  always  have  a  probe  at  hand,  and  as  anything  in  the  shape  of 
an  instrument  frightens  some  patients,  whereas  we  may  often  succeed 
in  everting  the  lid  with  the  finger,  before  they  have  even  time  to  resist. 
The  surgeon  may  also  stand  behind  the  patient,  and  steady  the  head  of 
the  latter  against  his  breast,  and  evert  the  lid  from  behind. 
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can  count  them  with  certainty,  or  whether  he  hesitates  in  his  answers, 
or  only  guesses  at  their  number.  We  may  thus  readily  discover  whe- 
ther the  field  of  vision  is  of  normal  extent,  or  whether  it  is  defective  or 
altogether  wanting  in  certain  directions. 

We  may  term  that  part  of  the  field  in   which  the  patient  can  still 

distinguish  an  object  (a  band,  a  piece  of  chalk,  &c.)  the  quantitative 

field  of  vision,  in  contradistinction  to  that  smaller  portion  in  which 

he  is  able  to  count  fingers,  and  which  may  be  designated  the  gwgfe' 

Id. 

The  following  method  of  examining  the  field  is  still  more  accurate, 

and  I  should  advise  its  adoption  in  all  cases  where  it  is  of  importance 

to  have  an  exact  map   of  the   extent  of  the  field,  as  in   glaucoma, 

detachment  of  the  retina,  &c,  so  that  a  record  may  be  kept  of  the 

condition  of  the  field  daring  the  progress  of  the  disease,  or  that  we 

may  be  able  t<»  compare  its  extent  before  and  after  an  operation.     The 

patient  being  placed  before  a  large  black  board,  at  a  ot  from 

12  to  16  inches,  is  directed  to  close  one  eye  and  to  keep  the  oilier 

steadily  fixed  upon  a  chalk  dot,  marked  in  the  centre  of  the  board  and 

on  a  level  with  his  eye.     A  piece  of  chalk,  fixed  in  a  dark  handle,  is 

then  gradnally  advanced  from  the  periphery  of  the  board  towards  the 

centre,  and  the  spot   where   the   chalk   first  becomes  visible  is  then 

marked  upon  the  board.     This  proceeding  is  bo  b  I  throughout 

the  whole  extent  of  the  field  j  the  different  points  at  which  the  object 

first  visible  are  then  to  be  united  by  a  line,  which  indicates 

the  outline  of  the  quantitative  field  of  vision.     The  extent  of  tin'  gttofc 

o  visual  field  is  next  to  be  examined,  and  it  is  to  be  ascertained 

Ear  from  the  central  spot  the  patient  run  cmuf  lingers  in  different 

s.     The  points  thus  found  are  also  to  be  marked  OB  the  board, 

and  Its  afterwards  united  with  each   other  by  a  line,  which 

ild  be  of   a  different  colour  or  character  to  that  indicating  the 

iititative  field,  so  that  the  two  may  not  be  confounded. 

ily  be  m«  hut  care  is  to  be  taken  that  during  the 

examination  the  pfttien  remains  steadily  fixed  upon  the  central 

b,  that  thr  e  is  kept  closed,  and  that  his  distance  from  the 

board  is  not  altered.     The  extent  of  the  field  inwards  will,  naturally, 

vary  according  to  the  prominence  of  the  patient's  nose. 

It  is  still  mo  nient  to  map  out  the  field  upon  a  large  piece 

of  blue  paper  placed  against  the  board,  as  this  saves  us  the  trouble  of 

tng  the  map  from  the  latter.     Such  maps  are  to  be  kept  for  future 

irenoe,  or  for  comparison  with  others  that  may  be  taken  of  the  same 

at  a  later  period.     If  this,  however,  cannot  be  done,  we  may  keep 

a  record  of  the  shape  of  the  field,  and  of  the  distance  to  which  the 

a   different  segments  of  it,  by  the  following  simple 

tor  some  time  adopted 

The  board  is  to  be  divided  into  four  equal  parts  by  a  vertical  and 
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horizontal  line  (of  about  4  feet  in  length),  cutting  each  other  at  the 
central  cross;  each  quadrant  is  then  again  to  be  divided  into  two 
equal  parts  by  another  line,  so  that  the  whole  is  divided  into  eight 
equal  segments,  as  in  the  accompanying  figure  (fig.  2)  which  repre- 
sents the  division  of  the  field  for  the  left  eye.  For  the  right  eye 
the  position  of  the  letters  must  be  reversed,  thus  u  i  (upwards  and 
inwards),  would  be  u  o  (upwards  and  outwards),  and  so  with  all  the 
others. 

The  meaning  of  the  letters  is  as  follows : — 

V  Mr— Vertical  Meridian,  dividing  the  field  into  two  lateral  halves 
(inner  and  outer). 

H  M — Horizontal  Meridian,  dividing  the  field  into  an  upper  and  a 
lower  half. 

The  upper  half  of  the  field  is  subdivided  into  four  segments : — 
u  o  upper  and  outer  segment. 
o  u  outer    „    upper        „ 
u  %  upper   „    inner        „ 
t  u  inner     „    upper       „ 
The  lower  half  is  also  subdivided  into  four  segments : — 

0  I  outer  and  lower  segment. 

1  o  lower  „  outer  „ 
t  I  inner  „  lower  „ 
I  i  lower    „    inner 
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The  ftieftbod  of  exaamnmq  the  yearns*  ieid  rf  viriaai  s  to  be  tfce 
mum  a*  fclrn*  above  described,  when  a  plain  board  waa  aei  Tie 
ohjeefc  of  the  divisions  m  onVj  to  famish,  a  kind  of  framework  for  tbe 
s**j>  6/  the  n>ld,  which  enables  a*  to  sketch  is  with  more  erne  mud 
rapidity.  The  boundary  of  the  gnantitatrre  and  qamnxatrte  fields  is  to 
he  marked  both  npon  and  between  each  of  die  divisional  fines*  and 
the  distance  of  eaeh  of  these  mark*  from  die  celiac  of  the  board  is 
then  to  be  measnred,  and  it*  extent,  m  fnehffl.  is  to  be  placed  against 
eaeh  mark.  A  small  facsimile  fjf  the  field  of  vision  thus  mapped  out, 
ma/  f  hen  he  drawn  in  the  note-book,  the  field  being  here  also  divided 
irtt/t  eight  segments,  the  boundaries  and  measurements  of  the  map 
being  likewise  copied  ;  so  that  we  may  preserve,  in  a  small  and  con-  . 
venient  form,  an  acrarate  record  of  the  shape  and  extent  of  the  visual 
field. 

Ifnfc  the  at^bt  of  the  patient  may  be  so  mncb  impaired  that  he  can 
no  longer  count  fingers,  even  in  the  optic  axis,  being  only  able  to  dis- 
tinguish between  light  and  dark,  as  in  cases  of  mature  cataract, 
sev er e  f  ;aees  of  glaucoma,  etc.,  and  yet  it  may  be  of  great  importance  to 
know  whether  or  not  the  field  of  vision  is  of  normal  extent.  This  may 
\m  readily  ascertained  in  the  following  manner : — The  patient  is  directed 
to  look  with  the  one  eye  (tho  other  being  closed)  in  the  direction  of  his 
uplifted  hand  (held  straight  before  him,  on  a  level  with  his  eye,  and  at 
a  dlntariee  of  from  12  to  1H  inches).  A  lighted  candle  is  then  held  in 
different,  portions  of  tho  visnal  Hold,  and  the  furthest  point  at  which  it 
is  sllll  vlslhlo  in  various  directions  is  noted,  the  candle  being  alter- 
nately ahiMlinl  and  uncovered  by  our  hand,  so  as  to  test  the  readiness 
and  in'euraey  of  Mm  patient's  answers.  Care  should  also  be  taken  to 
shade  I  lie  eiiiiille  when  it  is  removed  to  another  portion  of  the  field. 
The  light  may  likewise  he  thrown  upon  various  portions  of  the  eyeball 
liv  I  he  in  If 'rnl'  of  the  ophthalmoscope,  and  the  patient  questioned  as  to 
I  he  illreellnn  hi  mi  whieh  I  he  light  appears  to  come. 

Mr.  IVIdgltt  Teale  has  devised  a  modification  of  the  above  method, 
Im/  subdividing  I  he  hoard  (already  divided  by  vertical,  horizontal,  and 
diagonal  lines)  hy  a  series  of  concentric  circles.  There  is,  moreover, 
a  I  til  veiling  while  dise  nf  eard  lioard,  which  can  be  moved  from  the 
niller  edge  nf  I  he  hoard  lo  theeentre  along  tho  diagonal  and  other  lines, 
thus  miittliig  n  very  convenient  nnd  easily  recognisable-  object*  There 
Is  slsii  a  rest  4  ■%  slmtdy  I  In*  patient's  head,  and  maintain  it  at  a  certain 
distance.  Me  marks  I  he  existence  of  givod  vision  by  a  +  sign,  imper* 
|\«el  virion  by  ,  and  ntaottee  of  vision  by  0.  Blank  diagrams*  are 
inepaied,  which  ace  a  copy  ^t  Ihe  marking*  on  the  board,  on  a  scale 
Mf  |  of  an  ineh  U\  I  inch  of  I  be  tavsed. 

•  1V«*  may  I*  »\hl*\a*l  st  M«*r*,  MamWs,  44,  St  Martini  Lane. 
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Wecker  employs  the  following  mode  of  taking  the  field.  He  usee  a 
large  black  board,  towards  the  centre  of  which  can  be  moved,  in  a 
radiating  direction,  a  number  of  small  white  ivory  balls,  thus  marking 
the  extent  of  the  field-  as  soon  as  the  ball  reaches  flu-  limit  of  the 
field,  it  is  turned  round,  and  presents  its  black  posterior  surface  to  the 
patient.  On  the  back  portion  of  the  board,  the  shape  and  extent  of 
the  field  can  bo  read  off  from  the  position  of  the  white  balls,  which  give 
its  exact  delineation. 

Professor  Forster's  Perimeter*  is,  however,  by  far  the  best  instru- 
r  for  measuring  the  extent  of  the  field  of  vision.  It  consists  of  a 
semicircular  band  of  brass,  which  is  mounted  on  a  stand.  This  band 
or  arc  is  2  inches  wide,  and  curved  at  a  radius  of  12  inches  ]  it  revolves 
round  a  central  axis,  which  permits  of  its  being  placed  in  different 
meridional  positions.  Each  half  of  the  arc  is  divided  into  90"  ;  0°  being 
.si hinted  in  the  middle,  at  the  central  axis,  and  the  90°  at  each  extre- 
mity. The  object  for  testing  the  field  consists  of  a  small  black 
moveable  knob,  having  a  white  centre ;  this  knob  can  be  rapidly  run 
along  to  any  point  of  the  arc  by  means  of  a  couple  of  strings  worked 
from  behind  by  a  winch.  At  the  back  of  fcbfl  m  ntral  axis  is  a  graduated 
disc,  on  which  a  needle  indicates  the  various  meridians  in  which  the 
arc  is  placed,   and    its   im-linution   to    the   vertical  meridian;   also   the 

PMS,  bom  {f  tn  18CP,  within  these  meridians.  In  order  to  I 
the  extent  of  the  field  in  different  directions,  and  to  record  the  results, 
Forster  has  devised  small  circular  maps,  which  are  copies  of  the  disc, 
and  of  the  degrees  of  latitude,  within  each  meridian.  On  these  skeleton 
maps  can  be  readily  traced  the  extent  of  the  field  in  any  giTOO  case. 
La  examining  the  held  of  a  patient,  he  is  not  to  have  his  visual  line 
I  on  the  centre  (axis)  of  the  arc,  but  on  a  little  button  placed  15° 

lie  inner  (nasal)  side  of  the  centre,  so  as  to  bring  the  blind  spot 
opposite  i  \f 

*  For  a  fuller  description  of  this  m*vj  ,1  the  method  of  using  it,  I  mush 

refer  the  render  to   Dr.   Carl  Mosar's  Inaugural   Dissertation    on   the    Peril 
(Breslau,  1869,  published  by  II.  Lindner)  ;  also  to  the  Compte  Rendu  du  Congres 
D'Ophthalmologie,  1867,  p.  125.    The  perimeter  U  made  by  Mr.  Sitte,  optician,  8, 
Alte  Ta«chenstrn*set  Breslau,  and  cost*  about  1 

t  In  order  to  avoid  unnecessary  repetition,  I  must  here  explain  the  signification 
of  the  terms  "visual  line"  and  "blind  spot."  By  visual  line  is  understood  the 
niary  line  druwn  from  the  yellow  spot  to  the  object  point,  and  this  line  was 
formerly  aupjw>sed  to  be  identical  with  the  optic  axis,  hence  it  is  often  said  when  a 
person  ia  looking  at  an  object,  "  that  his  optic  axes  are  fixed  upon  it."  Tliis  is,  how- 
uot  *trietly  correct,  for  llelmholU  has  shown  that  the  visual  line  and  optic 
axis  ore  not  identical,  but  that  the  former  lies  on  the  cornea,  more  or  less  inwards, 
and  gome  what  upwards  of  the  optic  axis  ;  its  posterior  (retinal)  extremity 
sequent  )y  lying  to  the  outer  side  of  the  optic  axis,  and  somewhat  below  it,  A  fuller 
description  of  this  will  be  found  in  Chapter  XIII. 

tierve  fibres  of  the  optic  nerve  are  not  excited  by  objective  light,  hence  the 
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Double  imayes  (diplopia). — An  object  only  appears  single  when  both 
visual  lines  are  fixed  upon  it ;  any  pathological  deviation  of  either  visual 
line  must  necessarily  cause  diplopia,  as  the  rays  from  the  object  do  not 
then  fall  upon  identical  portions  of  the  retina.  The  slightest  degree 
of  diplopia  is  that  in  which  the  double  images  are  not  distinctly 
defined,  but  seem  to  lie  slightly  over  each  other,  so  that  the  object 
appears  to  have  a  halo  round  it. 

We  meet  with  two  kinds  of  double  images. 

1.  Horn  any  ■mm  (or  direct)  diplopia,  in  which  the  image  to  the 
right  of  the  patient  belongs  to  his  right  eye,  the  left  image  to  the 
left  eye. 

2.  Crossed  double  images,  in  which  case  the  image  to  the  right  of 
the  patient  belougs  to  his  left  eye,  that  on  his  left  to  his  right  eye. 

Homonymous  diplopia  is  always  produced  (except  in  incongruence 
of  the  retince)  in  convergent  squint,  for  if  the  eye  deviates  inwards 
from  the  object,  the  rays  e<«imng  from  the  latter  will  fall  upon  the  inner 
portion  of  the  retina  and  the  image  will  (in  accordance  with  the  laws 
of  projection)  be  projected  outwards,  as  in  fig.  4, 

Let  L  be  tlie  right  eye,  whose  visual  line  is  fixed  upon  the  object 
(b).  II.  The  left,  eye,  whose  visual  line  (c  d)  deviates  inwards  from 
the  object ;  the  rays  from  b  therefore  tall  upon  e,  a  portion  of  the 
retina   internal  to  the  yellow  spot  (d),  and  the  image  is  consequently 


light  which  fall*  on  the  entrance  of  the  optic  nerve  (optic  disc)  ia  not  perceived,  and 

ip  exists  in  the  field  of  vision.     This  g 
blind  spot,  or  punctual  cacum,  and  corresponds  in  size  and  position  to  the  optif  fliao. 
This  faet  is  proved  by  I  Og  experiment.     If  the  left  eve  of  the  observer  is 

closed,  _-ht  eye  fixed  steadily  on  the  cross  in  Fig,  3,  it  will  be  found  that 


.bout  12  inches  from  the  eye,  the  white  circle  entirely 

La  figure  is  black.     This  gap  in  'the  visual  field  is  m 

is  binocular,  and  the  defect  in  the  one  eye  is  compensated 

we  pay  but  Hm  ,,  to   impressions  which  fall 

which  lie  at  a  little  distance  front  the  point  of  fixation. 

according  to  Hclmhohz,  1  mm.  81.     According 

holti,  Phyatologische  Optik.,  p.  209, 
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projected  outwards  to  f ;   b  and  f  are,  therefore,  homonymous  double 

images,  the  image  b,  which 

is  to  the  right  of  the  patient,  Fig.  4. 

belonging  to  his  right  eye,  the 

image  f  to  his  left  eye. 

Crossed  double  images 
arise  in  divergent  squint,  for 
as  the  one  eye  deviates  out- 
wards from  the  object,  the 
rays  from  the  latter  fall  upon 
a  portion  of  the  retina  exter- 
nal to  the  macula  lutea,  the 
image  is  projected  inwards, 
and  crosses  that  of  the  other 
eye,  as  in  fig.  5. 

I.  The  right  eye,  whose 
visual  line  is  fixed  upon  the 
object  (b).  II.  The  left  eye, 
whose  visual  line  (c  d)  devi- 
ates outwards  from  the  object ; 
the  rays  from  the  latter  there- 
fore fall  upon  e,  a  portion  of 
the  retina  external  to  the 
macula  lutea  (d),  and  the 
image  is  projected  to  f,  cross- 
ing the  image  b;  the  image 
f,  which  would  lie  on  the 
patient's  right  hand,  would, 
therefore,  belong  to  his  left 
eye,  the  image  b,  which  would 
lie  on  his  left  side,  to  the  right 
eye. 

If  one  eye  squints  upwards, 
the  rays  will  fall  upon  the 
upper  portion  of  the  retina, 

and  the  image  be  projected  beneath  that  of  the  healthy  eye.  The 
reverse  will  be  the  case  if  the  eye  squints  downwards,  for  then  the 
rays  will  fall  upon  the  lower  portion  of  the  retina,  and  the  image  will 
be  projected  above  that  of  the  healthy  eye. 

We  should  never  forget  to  ascertain  whether  the  diplopia  be  mono- 
cular or  binocular ;  in  the  latter  case,  it  will  of  course  disappear  upon 
the  closure  of  either  eye.* 

*  In  examining  the  double  images  of  a  patient,  it  is  convenient  to  place  a  slip  of 
red  glass  before  the  sound  eye,  for  we  thus  enable  him  readily  to  distinguish  the 
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Let  os  now  glance  at  the  action  of  prisms.     When  a  ray  of  light 

falls  upon  a  prism,  it  is  refracted  towards  its  bnse.      If,  for  instance, 

whilst  we  look  at  an  object   (*.  </.,  a  lighted  candle)  at  8  feet  distance, 

with    both   «\ts.   i   prism,  with  its  base  towards  the  nose,   is  placed 

re  the  right  eye,  the  rays  from  the  candle  will  be  deflected  towards 

the  base  of  the  prism,  and  fall  upon  a  portion  of  the  retina  internal  to 

the  yellow  spot*  and  be  consequently  projected  outwards,  giving  rise  to 

homonymous  diplopia.     A.^  however,  very  susceptible  of  double 

imap  Jl  will  endeavour  to  unite  them  by  an  outward  move- 

-  external  rectus  becoming  contracted),  which  will  again  bring 

iys  upon  the  yellow  spot,  but  at  the  same  tune  of  course  cause  a 

goal  squint,     Kg,  6  will  explain  this.     Let  a  b  betbe  visual  line 

leli  <  ve  tixoil  (with  the  other)  upon  a  candle  8  feet  off.     Now,  if 

a  prism   (with   its    base    towards    the 

**8*  6*  DOO&)  be   placed    before    the   right   eye, 

the    rays   are   refracted    I o  wards    the 

base  of  the  prima  and  do  not,    as  in 

the  other   eye,  fall  upon   the   yellow 

spot,  but  upon  a  portion  of  the  retina 

(d)    internal    to    the    latter,    and   the 

image    is    projected    outwards    to    e; 

homonymous  diplopia  therefore  arises, 

and  to  avoid   this  the  external  reotltt 

muscle  contracts  and   moves    the  eye 

outwards,  so  as  to  bring  the  macula 

lutea  (c)  to  that    spot    (d)   to  which 

the  rays  are  deflected  by    the  prism. 

As  the  rays  from  the  object  will  now  fall  in  both  eyes  upon  the  macula 

vision  will  result,  accompanied,  of  course,  by  a  divergent 

stpiint  ol'  the  right  eye, 

me  will  occur  if  we  turn  the  prism  with  its  base  to  the 
tetnple,  for  then  the  rays  will  be  deflected  to  a  portion  of  the  retina 
to  the  on  he  macula  lutea,  and  the  image  will  be  projected 

inwards  across  that  of  the  left  eye,  and  crossed  diplopia  will  be  the 
result.     In  order  to  remedy  this,  the  internal  reetus  will  contract  and 
move  the  eye  inwards,  so  as  to  bring  the  macula  lutea  to  that  spot  to 
fcefieotecL 
press  Bandage. — The  form  of  bandage  to  be  employed,  as 
well  as  its  mode  of  application  to  the  eye,  is  of  much  practical  import- 
heir  colour,  and  we  al*o  weaken  the  intensity  of  the  image  of  the 
•oui  \pproximatc  it  more  to  that  of  the  affect*- 1  0Q6,  wbott  BUM*)  owing 

■  ',e  rnys  from  the  object  (ailing  upon  an  eccentric  por  tuft,  will  be 

lc»  intense  in  proportion  to  the  distance  of  the  spot,  upon  which  the  rays  fall,  from 
Utt  macula  lutea* 


INTRODUCTION. 


Von  Graefe*  makes  use  of  three  different  forma  of  compressive 
bandages — 1,  ike  temporary ;  2,  the  regular  compress ;  3,  the  pressure 
compress. 

1*  The  temporary  bandage  simply  consists  of  a  knitted  cotton  band 
about  15  inches  in  length  and  If  inch  in  width,  which  is  to  be  placed 
over  the  eye  and  fastened  by  a  couple  of  tapes.  For  this  purpose  1 
think  Iiebreich'B  bandage  is  to  be  greatly  preferred,  but  with  the  next 
two  forms  of  bandage  it  iB  different,  for  here  we  can  regulate  the  de- 
gree and  mode  of  pressure  desired  with  a  nicety  and  accuracy  not  to  be 
obtained  with  Liebreich's. 

2.  TJte  Regular  Compress. — This  bandage  is  about  If  yard  long  and 
1J-  inch  wide.  Its  outer  two-thirds  consist  of  fine  and  very  elastic 
flannel,  its  central  third  of  knitted  cotton.  The  eye  having  been  padded 
with  charpie  or  cotton  wool,  as  above  directed,  the  bandage  is  to  be 
thuH  adjusted : — One  end  is  to  be  applied  to  the  forehead  just  above 
the  affected  eye,  and  is  then  to  be  passed  to  the  opposite  side  of  the  fore- 
head and  above  the  ear  to  the  back  of  the  head ;  the  knitted  portion 
is  next  carried  on  below  the  ear  and  brought  upwards  over  the  com- 
>r&66,  the  bandage  being  then  again  passed  across  the  forehead  and 
its  end  firmly  pinned.  The  opposite  eye  may  be  closed  with  a  strip  of 
plaster,  or  should  it  also  require  a  compress,  a  separate  bandage  is  to 
be  applied. 

3*  The  pressure  bandage  is  made  of  fine  and  very  elastic  flannel, 
and  should  be  about  3£  yards  long  and  1 J  inch  wide.  It  ib  intended  to 
produce  complete  immobility  of  the  eye,  and  to  exert  a  considerable 
degree  of  graduated  pressure.  The  one  end  of  the  bandage  is  to  be 
placed  upon  the  cheek,  at  a  point  about  midway  between  the  angle  of 
the  jaw  and  the  ear  of  the  affected  side,  and  the  bandage  brought  up 
over  the  compress  (but  not  applied  too  tightly)  and  carried  across  the 
forehead  to  the  back  of  the  head ;  and  then,  passing  beneath  the  ear, 
a  second  turn  is  to  ascend  (somewhat  more  vertically)  over  the  com- 
press, pressing  firmly  upon  the  latter.  The  bandage  is  then  again 
carried  across  the  forehead  to  the  back  of  the  head,  and  finally  brought 
once  more  over  the  compress,  but  this  time  it  is  not  to  be  pulled 
tight. 


grea 

ocuh 


Baron   Heurteloup's  Artificial    Leech, — This    instrument  is  of  the 
test    service    in  the   abstraction   of   blood    in    deep-seated   intra- 
lar  diseases,   as,   for  instance,    in   inflammations  of  the  choroid, 
retina,    and  optic  nerve.     For  in   order  to    relieve   the    intra-ocular 
tion,  it  is  necessary  that  the  depletion  should  be  rapid,  and  we 


eircula 


•  A.  f.  O.  ix,  2  }  rido  also  an  abridgement  of  this  paper,  by  the  author,  in  R.  L. 
O.  H.  Eep.  it,  2. 
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too  strong,  and  often  increases  instead  of  alleviating  the  irritation.  It 
is  to  be  employed  night  and  morning,  or  oftener  if  the  eyes  feel  hot 
and  tired,  for  two  or  three  minutes  at  a  time.  The  eyelids  are  to  be 
closed,  and  the  stream  of  water  is  to  play  gently  upon  them. 

Mathieu's  (Paris)  water  pulverizer,  or  the  instrument  used  for 
Dr.  Richardson's  ether  spray,  will  also  be  found  very  useful  and 
agreeable. 


Chapter  I. 
DISEASES  OF  THE  CONJUNCTIVA. 


1.— HYPEREMIA  OF  THE  CONJUNCTIVA. 

We  not  unfrequently  meet  with  a  hyperemia  condition  of  the  con- 
junctiva, and  it  is  of  practical  importance  to  distinguish  this  from  a 
mild  form  of  conjunctivitis.  In  the  former  condition  we  find,  on  evert- 
ing the  eyelids,  that  their  lining  membrane  is  abnormally  red,  and 
perhaps  a  little  swollen,  and  traversed  by  well-marked  meshes  of  blood- 
vessels, which  render  the  Meibomian  glands  somewhat  indistinct. 
This  increased  redness  may  extend  to  the  retro- tarsal  fold,  caruncle, 
semilunar  fold,  and  even  to  the  ocular  conjunctiva,  so  that  the  white  of 
the  eye  appears  flushed  and  injected  The  papillae  of  the  conjunctiva 
may  also  be  slightly  swollen  and  turgid,  which  gives  a  somewhat  rough 
and  velvety  appearance  to  the  inside  of  the  lids.  The  patient  is  generally 
troubled  by  a  feeling  of  smarting  and  itching  in  the  eye,  and  a  heaviness 
and  weight  in  the  eyelids,  so  that  he  experiences  some  difficulty  in 
keeping  them  open.  These  sensations  become  worse  in  the  evening, 
more  especially  in  bright  artificial  light.  Sometimes  there  is  a  slight 
tendency  to  lachrymation  when  the  eyes  are  exposed  to  wind  or  a  smoky 
atmosphere,  but  there  is  no  trace  of  any  mucous  discharge. 

This  hyperremic  condition  may  be  produced  by  long-continued  work 
at  small  objects,  such  as  reading,  engraving,  microscopizing,  more  espe- 
cially by  strong  artificial  light.  It  is  also  not  unfrequently  a  reflex 
symptom  of  hyperemia  of  the  choroid  and  retina.  Thus  in  very  short- 
sighted persons  affected  with  sclerotico-choroiditis  posterior,  we  often 
notice  that  the  conjunctiva  becomes  flushed  if  they  persist  long  in 
reading,  sewing,  etc.  Again,  we  frequently  meet  with  the  same  thing  in 
persons  suffering  from  hypermetropia,  who  either  do  not  use  spectacles 
at  all,  or  of  insufficient  power,  so  that  their  accommodation  is  strained 
and  fatigued. 

It  may  also  be  caused  by  an  irritating  condition  of  the  atmosphere, 
e.g.,  cold  wind,  dust,  etc.  Or  it  may  be  due  to  mechanical  irritants, 
such  as  a  foreign  body  lodged  under  the  eyelids  or  in  the  cornea,  to 
inversion  of  the  lashes,  or  an  obstruction  of  the  lachrymal  passages. 

The  treatment  of  hypersemia  of  the  conjunctiva  is  very  simple,  and 
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and  yet,  on  opening  the  Bye,  WT8  are  surprised  to  find  but  slight  injection 
of  the  palpebral  ami  ocular  conjunctiva,  and  hut  little,  if  any,  discharge. 
In  such  cases  we  should  examine  as  to  the  existence  of  an  hordeolum, 
or  whether  the  patient  has  been  .stung  on  the  lid  by  an  insect. 

In  tl  r  C&Bei  of  catarrhal  ophUr;i!mi;i,  we  find  that  the  con- 

junctiva becomes  very  swollen,  more  especially  in  the  region  of  the 
retro-tarsal  fold,  bo  that,  on  considerable  e version  of  the  eyelids,  it 
springs  into  view  in  the  form  of  one  or  more  thick  red  girdles  encircling 
the  eyeball.  The  caruncle  and  semilunar  fold  are  also  swollen,  and 
assume  a  dark  red  and  fleshy  appearance.  At  an  early  stage  of  the 
affection,  the  swelling  of  the  conjunctiva  is  firm,  and  lends  a  peculiar 
lustrous  and  glistening  appearance  to  the  inner  surface  of  the  lids  ;  but 
later  it  becomes  more  flaccid  and  soft,  and  falls  more  readily  into  folds. 
The  pnpilloa  of  the  conjunctiva  generally  become  swollen  and  turgid, 
oflen  to  a  considerable  degree,  so  that  they  give  a  rough,  velvety,  and 
so-called  "granular  "  appearance  to  the  conjunctiva.*  In  severe  cases, 
especially  in  old  decrepid  persons,  and  after  the  long-continued  use  of 
cold  applications,  the  ocular  conjunctiva  may  also  become  swollen 
(chemnsis),  whieh  is  due  t<>  |  serous,  or  perhaps  even  plastic,  infiltra- 
tion of  the  conjunctiva  and  subconjunctival  tissue.  In  the  majority 
of  cases,  however,  the  chemosis  is  but  very  slight. 

The   discharge    varies    in    quantity   and    quality,    m-eording  to  the 
stage  and  intensity  of  the  affection.    In  the  early  stages,  there  is  gener- 
ally only  an  inctv:ised  secretion  of  tears,  but  the  discharge  soon  bcc<> 
more  opaque  and  stringy,  and  of  a  yellowish  red  tinge,  consisting  chiefly 
of  all  ml  broken  down  epithelial  cells.     As  the  disease  advances, 

and  the  infla  minatory  symptoms  in  crease  in  severity,  the  discharge 
becomes  more  copious  and  of  a  mucopurulent  character,  the  pus  cells 
being  suspended  in  the  mucus.  It  then  also  assumes  a  light  yellow 
colour,  and  a  thicker  and  n  my  consistence,    In  very  mild  cases 

it  is  often  so  slight  in  quantity  that  it  might  easily  escape  detection. 
Perhaps  it  is  only  on  very  considerable  eversiou  of  the  lids,  that  a  thin 
yellow  string  of  matter  is  observed  to  be  imbedded  and  almost  hidden 
in  the  folds  of  the  conjunctiva,  or  collected  in  the  form  of  a  small 
yellow  bead  at  the  angle  of  the  eye.  The  Inshes  are  generally  found  to 
be  somewhat  glued  together  in  the  morning  by  the  discharge,  and  the 
altered  and  increased  secretion  of  the  Meibomian  glands. 


•  In  using  the  term  "granular"  for  this  nppenrance  of  the  conjunctiva,  I  must 
strongly  insiat  upon  the  great  necessity  of  tint  confounding  this  condition  with  Hint 
of  true  granular  lids,  which  if  but  too  often  done,  and  which  has  led  to  very  gMlft 
confusion,  not  only  in  the  diagnosis,  but  hIso  in  the  tuilmilfl  recommended  for  these 
affections.  In  the  former  case,  the  granular  appearance  is  simply  due  to  the  infil- 
trated and  turgid  condition  of  the  papilla?,  whereas  the  true  granulations  are  a  new 
formation  of  a  perfectly  diU'erent  character. 
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eyelids,  as  for  instance  in  ectropion  or  distichiasis,  or  in  those  of  the 
lachrymal  apparatus.  Indeed  epiphora  dependent  upon  some  impedi- 
ment to  the  free  etHux  of  the  tears,  is  a  not  unfrequent  cause  of  obstinate 
and  chronic  inflammation  of  the  conjunctiva,  which  readily  disappears 
as  soon  as  the  lachrymal  affection  is  cured.  Undetected  foreign  bod 
or  injuries  from  mechanical  or  chemical  irritants  may  also  give  rise  to 
conjunctivitis. 

Finally,  it  may  be  produced  by  contagion,  more  especially  if  the 
disease  is  at  all  seven,  if  ihe  swelling  extends  to  the  retro-tarsal  fold  of 
the  upper  lid,  and  the  discharge  is  of  a  muco-pnrulcnt  character.  It 
almost  always  reprodl  itIkJ  ophthalmia  and  only  in  rare  cases 

gives  rise  to  the  purulent  or  diphtheritic  form. 

Tin  Si  of  catarrhal  ophthalmia  is  favourable,  for  the  affec- 

tion is  very  amenable  to  treatment.  The  milder  forms  generally  ran 
their  course  in  a  few  davs,  the  more  severe  in  two  or  ihree  weeks.  The 
cornea  becomes  but  seldom  implicated,  and  even  if  ulcers  should  form 
upon  it,  they  are  generally  quite  superficial  and  peripheral,  so  that  at 
the  wTorst  they  only  give  rise  to  a  slight  opacity.  Only  in  very  severe 
cases  and  under  very  injudicious  treatment  do  the  cornea  and  iris  par- 
ticipate to  any  dangerous  extent. 

If  the  affection  is  neglected,  it  may  become  chronic  and  prove  very 
obstinate  and  intractable,  more  especially  in  old  persons.  The  conjunc- 
tiva becomes  flaccid  and  rough,  and  this  may  give  rise  to  (superficial 
corneitis,  or  ectropion,  particularly  of  the  lower  lid. 

The  treatment  must  vary  according  to  the  stage  and  the  severity 
of  (lie  disease.  If  the  eye  is  very  irritable,  and  there  is  much  photo- 
phobia lachrymation  and  ciliary  neuralgia,  accompanied  by  conjunc* 
fival  and  marked  subconjunctival  injection,  astringent  lotions  should 
be  carefully  avoided,  as  they  would  increase  the  irritability,  ur  might 
Often  set  up  inflammation  of  the  cornea  or  iris.  In  such  cases,  the  lids 
should  be  well  everted,  and  a  careful  examination  nue le  as  t" 1  he  presence 
of  a  foreign  body  beneath  them,  or  upon  the  cornea.  If  none  is  detected, 
the  condition  of  the  palpebral  and  ocular  conjunctiva,  and  of  the  cornea 
atid  iris  shou!  aed,  as  these  symptoms  of  irritation  may 

be  due  to  phlyctenular  ophthalmia,  or  to  a  commencing  inthmiumtionof 
the  cornea  or  iris.     In  this  condition  of  the  eye,  it  is  oft  -able 

to  decide  whether  it  is  simply  a  case  of  commencing  catarrhal  ophthal- 
mia accompanied  by  unusually  severe  symptoms  of  ciliary  irritation,  or 
whether  it  is  a  case  of  incipient  coraeitis  or  iritis.  It  is,  therefore, 
always  the  wisest  plan  to  leave  the  question  of  diagnosis  open,  until  the 
real  character  of  the  aflection  becomes  more  pronounced,  and  to  en- 
deav.-ur  fa)  alleviate  the  symptoms  of  iiritatiou  by  soothing  applican- 
ts (such  as  atropine  and  WIRB  fomentations),  By  so  doing,  we 
guard  ourselves  against  committing,  perhaps,  a  serious  error  in  treat- 
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eyelids,  m  for  instance  in  ectropion  or  distichiasia,  or  in  thorn  of  the 
lachrymal  apparatus.  Indeed  epiphora  dependent  upon  some  impedi- 
ment to  the  free  efflux  of  the  tears,  is  a  not  unfrequent  cause  of  obstinate 
and  chronic  inflammation  of  the  conjunctiva,  which  readily  disappears 
as  soon  as  the  lachrymal  affection  is  cnred.  Undetected  foreign  bodies, 
Or  injuries  from  mechanical  or  chemical  irritants  may  also  give  rise  to 
conjunctivitis. 

Finally,  it  may  be  produced  by  contagion,  more  especially  if  the 
disease  is  at  all  sever*,  if  the  swelling  extends  to  the  retro-tarsal  fold  of 
the  npper  lid,  and  the  discharge  is  of  a  mooo-purulent  character.  It 
almost  always  reprodnces  catarrhal  ophthalmia  and  only  in  rare  cases 
gives  rise  to  the  purulent  or  diphtheritic  form. 

Thf>  prtttjtitmn  fit  catarrhal  ophthalmia  is  favourable,  for  the  affec- 
tion is  vwy  amenable  to  treatment.  The  milder  forms  generally  run 
their  eonrsc  tn  a  frw  days,  the  more  severe  in  two  or  three  weeks.  The 
t\ttrt\t>n  become*  hut  seldom  implicated,  and  even  if  ulcers  should  form 
npofi  it,  they  are  generally  o,nite  superficial  and  peripheral,  so  that  at 
the  worst  they  only  give  rise  to  a  slight  opacity.  Only  in  very  severe 
esses  end  rmder  vt^ry  injndieious  treatment  do  the  cornea  and  iris  par- 
Merpste  to  nuy  dangerous  extent. 

\f  the  anWtron  is  neglected,  it,  may  becf/mc  chronic  and  prove  very 
nhsf  rnnfr<  find  intractable,  more  especially  in  old  persons.  The  conjunc- 
tive becomes  flaccid  and  rough,  find  this  may  give  rise  to  superficial 
e/ifneiflff,  or  cefropion,  particularly  of  the  lower  lid. 

The  hnthni'tif  mast  vary  according  to  the  stage  and  the  severity 
i,l  # Iff-  dh>Mn«/.  If  lit/,  hyh  is  vt*ry  irritable,  and  there  is  much  photo- 
filiohjM  I'm  hf  /mimH'im  and  ciliary  neuralgia,  accompanied  by  conjunc- 
II  »il  'oul  fiHifl'i'd  ftdiffiffjiffiffivnl  Injection,  nstringent  lotions  Hhould 
I"  'MM-lnllf  a.-olded,  s»i  they  would  increase  the  irr liability,  or  might 
»  i  n  ill  up  hfMif MiMiritbof  of  Him  cornea  or  iris.  Iti  such  cases,  the  lids 
.  In. u  M  Ik  <■  ell  »uff  led,  fit  til  a  eareful  examination  made  as  to  the  presence 
"I  »i  ImmIju)  lin/l,  liriiKfillt  Hieui,  or  upon  the  cornea.  If  none  is  detected, 
Hi*  Miinlliif.il  n|  Hie  |uiI|iiIm  id  and  niMtliiv  conjunctiva,  and  of  the  cornea 
Hid  h  it  •  Imiilil  iKf  I  In.  iivi-i't  IhIiumI,  as  these  symptoms  of  irritation  may 
I"  '!h»  •  •■  phlu'letinlnf  ophthalmia,  or  to  a  commencing  iuflammationof 
H  i  ".mm  i  i.i  lii-i  In  Uhm  condition  of  the  eye,  it  is  often  impossible 
In  il«  'I.I.  uhrlhiT  il  i«  uiiMply  ii  i«nsc  of  (Commencing  catarrhal  ophthal- 
iii In  n. .  ..Mip-inii  .1  h\  unu«nnlly  severe  symptoms  of  ciliary  irritation,  or 
\«  In  I  In  i  it  im  n  eiine  of  incipient  eorueitis  or  iritis.  It  is,  therefore, 
hIh.mm  Hi,.  \\i..,.Mi  plnn  to  leave  the  question  of  diagnosis  open,  until  the 
n.il  .  Inn nHi-i  of  ihesfVcehiMi  Iveomcs  mow  pronounced,  and  to  en- 
il...Mi-m  In  alleviate  the  swnptoms  oC  irritation  by  soothing  appliea- 
it.nm  iuneh  a*  atropine  and  warm  fomentations).  My  so  doing,  wo 
rmm!  onvsehes  ngnin«t  committing,  pevha|vs,  a  serious  error  in  treat- 
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ooiim  m  contact  with  the  whole  of  the  conjunccrva.  The  feeling  of  grit 
and  sand  in  the  eye  a*  well  as  the  lachrymatinn  aire  much  relieved,  and 
will  disappear  for  five  or  six  hoars.  On  their  reappearance,  the  collyriiiin 
should  he  again  applied.  It  may,  however,  he  necessary  to  apply  a 
still  stronger  solution  (gr.  iv — vj  to  3j)  if  the  discharge  is  very 
eopions  and  thick,  and  if  the  affection  has  lasted  for  some  time,  or  the 
mitigated  nitrate  of  silver  should  he  appHed  in  substance,  ride  p.  35. 
Before  the  collyrium  is  applied,  the  discharge  must  he  removed  by  the 
injection  of  lukewarm  water  beneath  the  Uds.  This  renders  the  action 
of  the  eonyrium  far  more  efficacious.  After  each  instillation  of  the 
astringent  eollyria,  cold  water  compresses  should  be  applied  to  the  lids 
for  the  space  of  from  quarter  to  half  an  hour,  being  changed  as  soon 
as  they  become  at  all  warm.  This  will  give  great  relief  to  the  patient, 
and  snbdoe  the  pain  and  irritation  produced  by  the  lotion. 

Lnkewarm  water  should  be  injected  between  the  lids  every  two  or 
three  hoars,  so  as  to  wash  away  the  discharge.  Or  the  following  lotion 
recommended  by  Mackenzie  may  be  employed  with  advantage  for  this 
purpose,  p.  Hydrarg.  Bichlorid.  gr.  j — Ammonia?  Muriat.  gr.  vj. — Aq. 
distil).  Jrj. — Misce.  A  table-spoonful  of  this  lotion  is  to  be  mixed  with  a 
table-spoonful  of  hot  water.  In  mild  cases  the  eyes  should  be  fomented 
with  it  three  or  four  times  daily,  a  little  being  permitted  to  enter  the  eye. 
In  severer  cases  it  should  be  injected  over  the  whole  conjunctiva. 

A  little  simple  cerate  or  uascented  cold  cream  is  to  be  applied  to  the 
edges  of  the  lids  to  prevent  their  sticking.  If  crusts  have  formed  upon 
the  lushes,  they  are  to  bo  soaked  with  warm  water,  and  then  carefully 
removed  no  as  not  to  produce  any  excoriation.  If  the  edges  or  angles  of 
the  lids  lire  sore  and  excoriated,  the  red  precipitate  ointment  (gr.  j — ij 
to  the  droehni  of  lard)  is  to  be  applied  night  and  morning,  or  the  weak 
nitrate  of  mercury  ointment  may  bo  used. 

The  attendant*  must  be  warned  that  the  discharge  in  catarrhal 
ophf  Imhuia  is  contagious,  and  that  the  sponges,  towels,  <fec,  used  for 
the  patient  must  ho  carefully  kept  apart,  and  not  employed  for  any 
other  purpose.  Home  authors  have  expressed  a  doubt  as  to  the  con- 
Ingifiusiiess  of  eatnrrhnl  ophthaltuiii,  but  in  out-patient  practice  we  have 
very  frequent  opportunities  of  seeing  several  members  of  the  same  family 
nfVeeled  eotiseetilively  with  the  disease.  Constitutional  treatment  will 
Inn  Mir  I"'  required  ;  the  bowels  should  be  kept  freely  open,  and  if  the 
put  lent  is  feeble  mid  out  of  health,  Ionics  should  bo  administered. 

:i.     I'llllUliKNT  OPHTHALMIA. 

(Mvu    MiivpHuti  ophilmlmiii,  nmts^ious  ophthalmia,  military  oph- 

Ihtilmlii  ) 

We   iiitimi!    dmw    n   slunp   Hue  of  demarcation   between   acute 
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'he  conjunctiva  becomes  vascular  and  swollen,  and  patches  of  effused 
blood  are  noticed  both  on  its  palpebral  and  ocular  portion-  The 
papilla)  are  very  turgid  and  prominent,  giving  a  rough  and  villous 
appearance  to  the  inside  of  the  lids.  As  they  increase  in  size  they 
become  flattened  at  the  sides,  from  being  pressed  against  each  other, 
and  they  appear  arranged  in  rows  without  I  distinct  base.  The  pro- 
minence may  be  so  considerable  that  they  assume  the  appearance  of 
inlifiowcr  |  M.     They  often    bleed     freely  on    tin-    ^li^htest 

ifl  their  epithelial  COvOHUg  M  very  thin  and  easily  shed.  The 
jtro-tarsal  fold  is  much  swollen,  and,  on  eversion  of  the  lids,  springs 
into  view  in  the  form  of  thick,  red,  fleshy  girdles,  which  encircle 
the  eye- ball.  The  ocular  conjunctiva  becomes  very  vascular,  and  a 
serous  or  even  plastic  effusion  takes  place  into  it,  and  the  sub-con- 
janctival  tissue.     Tin  BIB  is  far  more  marked  than  in  catarrhal 

ophthalmia,  and  may  he  BO  considerable  as  to  rise  like  a  high,  red, 
semi-transparent  mound  round  the  cornea,  overlapping  its  edges  more 
or   lees  considerably,  and   even  protruding   between   the  lids. 

Thfl  chemosis   is   most    prominent  at  the   outer  and    inner  side  of  the 
t  the  triangular    spaces   opposite   the   palpebral   aperture;  for 
the  pres  <•    lids  keeps  down  the  chemotic  swelling  above  and 

below.  On  account  of  the  great  swelling  and  weight  of  the  eyelids, 
and  the  great  chemosis,  the  vessels  supplying  the  cornea  become  much 
compressed,  and  its  nutrition  proportionately  impaired;  and  this 
explain!!  I  tendency  to  ulceration  and  suppuration  of  the  cornea 

in  Severe  purulent  ophthalmia*  For  the  idea  that  the  irritating  and 
loxious  character  of  the  discharge  produces  the  ullcetion  of  the  cornea 
ib  erroneous. 

As  the  disease  advances,  the  discharge  increases  in  quantity,  becomes 
pftqne,  thick,  and  creamy,  and,  on  account  of  its  admixture  with 
frequently  I   a  reddish  yellow  tint.      It  is  often  so  con- 

that  it  wells  out  from  between  the  eyelids  when 
these  BTO  opened,   and   flows  down  over  the  cheek ;  the  laches  become 
Mi  it,  and  glued  together  into  little  bundles,      h  collects  in 
fold  and  on   the  ■-.  uea  in  the  hollow 

brmwd   by  the  ohcaioaii,  and   ihis  appearance  may  easily  be  mistaken 

1  the  cornea.     The  discharge 
irOGB    I  he   cornea    1h  lore  any 

f  the  latter     On  rlfranting  away 
i  the  nurfaco  of  tho  palpebral  vu.  we  notice 

I'.ii    til  looki    red,  >■  IIhum,   and    suooulent, 

ikfflitb    the  dUKMMB  ftvin    diphtheritic 
irgo   in   nioiv  I 
11    thin    membrane,  so 

to  bo  stripped  off, 
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when  it  cornea  off  in  the  form  of  thin  flakes.     But  on  its  removal,  we 

id  that  the  membrane  was  quite  superficial ,    and  that  the  appear- 

Lce  of  the   conjunctiva  beneath  is  the  same  as   that  described  above. 

mce  it  is  erroneous  to  call  this  *'  diphtheritic  conjunct! vitis,"  simply 

rase  the  discharge  is  more  tenacious  and  comes  off  in  flakes,  for  the 

iptoms  of  true  diphtheritic  ophthalmia  are  not  only  very  different, 

mt  demand  a  very  different  course  of  treatment;  but  there  can   be  n<» 

i  inn  to  terming  it  **  membranous  ophthalmia."     We  son 
however,     meet    with    mixed    forms    of    purulent    and    diphtheritic 
ophthalmia. 

The  chief  danger  in  purulent   ophthalmia  is  the  implication  of  the 
cornea.     Any   cloudiness    of    the    latter   must,    therefore,    be    always 
as  an  untoward  syrnpUmi,  more  especially  if  it  already  du 
fat  an  early  stage  of  I  If  there  is  any  tendency  to 

a  diphtheritic  character  in  the  ophthalmia.  At  a  bter  period  it  is  less 
to  be  bared.    The  appe area  must  be  carefully  watched 

from  day  to  day,  and  in  severe  cases  its  condition  should  be  examined, 
Efpoeeible,  el  the  interval  of  a  few  hours.  Implication  of  the  cornea 
is  especially  likely  to  occur  if  the    inthmimainMi    fa  the 

temperature  i  Is  much  increased,  the  ehen  able  and 

fan,  end  ace  I  by  great  photophobia,  hif^rrymatimi,  and  ciliary 

neuralgia.  The  pain  is  generally  intermittent,  and  i 
especially  towards  night ;  it  may  extend  deep  into  the  Orbit 
the  corresponding  side  <>i  the  head  fnd  Face.  On  examining  the  condi- 
tion ,  n»  a,  we  may  then  perhaps  discover  small  phlyctenular  or 
infill rations  at  its  edge  or  upon  its  surface,  which  soon  pass  over  into 
ulcers.  Sometimes  there  is  a  serous  infiltration  (oedema)  into  the 
cornea,  which  may  res  to  the  periphery,  giving  it  a  slightly 
steamy  or  clouded  appearance-  If  this  opacity  is  considerable,  and 
extends  over  the  centre  of  the  the  sight  may  be  ft  1  Pally 
Impaired,  OY  a  circumscribed  light  gr^y  infiltration  may  show  itself  at  one 
portion  of  the  cornea  hih  I  -again  as  the  ophthalmia  subsides, 
or  it  may  beoon  and  assume  a  yellow  tinge.  Generally, 
the  i  ion  boob  changes  into  an  ulcer,  which  may  in  favourable 
cases  remain  superficial,  and  ultimately  leave  only  a  very  slight,  or  even 
no  oi  the  cornea,  Bui  if  the  infiltration  or  ulcer  is  of  con- 
ami  rather  deep,  a  da  aj  remain  behind,  and 
greatly  impair  the  sight  ii  lated  in  the  centre  of  the  i^mti. 
The  ulcer,   instead  of  remaining    superficial,    may,    however,  rap 

reeee  In  <  nee  and  depth,  and  soon  teed  lb  i 

foratmn  of  t  i,  accompanied  by  prolapse  of  the   iris,  escape  of 

the   lens   end    perhaps  a  certain  quantity  of  vitreous  humour,  and  be 
followed  probably  by  the  formation  of  a  considerable  staphyloma* 

i  en  the  cornea  gives  way,  the  patient   experiences   a  sudden 


OF   THE   CONJUNCTIVA. 


anion  of  the  violent  pain,  accompanied  by  a  gush  of  fluid  orer 

tbc  cheek.      If  the  nicer  is    large,  the    cornea,  on  account  of  being 

ned  and   softened  at  thin   point,  mar  become   somewhat  bulged 

forward  before  perforation  occurs,      The  dangerous  character  of  the 

ureases  with  its  extent,  as  t)  -at ion  will  be  pro- 

-ize. 

il   infiltrations  are  formed  near  to  each  other  and 

i  coalesce,  thus  ghriBg  runt?  to  one  large  ulcer.     In  many  cases  the 

perl  be  but   of  limited  the  best  thing  that  can 

occur,  for  the  ulcer,  instead  Of  11101  rmlllfl  in  cireuiiifcr.  u  begins 

:<1 . 

if  the  cornea  may  give  rise  to  the  following  complica- 
tiODM,       1.     EYokpfe   Of   the    iris.       ±    Anterior   nym-i-hia  itral 

capsular  ement  or  obliteration  of  the  pupil.     5. 

Ant  phylotaa.     For  further  information  upon   this  subject,   I 

tin-  rliajjter  on  ulcers  of  Hie  cornea. 

Ill  of  the  cornea  is  small,  a  little  portion  of  the  iris 

will  fall  against  it;  when  the  aqueous  humour  escapes,  lymph  will  be 

lint  torn  of  the  ulcer,  and  the  iris  will  become  adherent  at 

this  point  to  the  cornea,  giving  rise  to  an  anterior    .  n<  >  In  .      The  pupil 

will  be  dragged  towards  the  adhesion  and  more  or  less  displaced;  or  it 

may  bo  partially  or  wholly  implicated  in  it.     If  the  perforation  was 

in<  ly  una])    (such   il  would  be  produced   by  a   fine   needle)  the 

of  the  aqaeOOJ  humour  muy  tear  through  any  little 

MioB  tluif    Ims  takes    plaOt  Q    fche  iris  and  cornea,  and  no 

lynochie  will  be  Left.      Winn  ihr   perforation  occurs  at  the 

'he  Leni  will   OOBie   in  contact  with    the   bottom  of 

iphulur  cataract  may  be  formed.      If 

h,  greater  oxteut,  i  knuckle  of  inn  may  be 

nti  I.. . I   littn  I  hi    ul ii  I  prolapse  of  the  iris,  which  may 

From  thi  aqueous  bnmoor  collecting 
A]  |)roti  ui  ion  of  this  kind  bat  been 
i\  <  tsciijir  together  wil 

il  » i"   rupl i   i  hi  oortK  o  is  large,  and  than 

l)i    ii  Into  the  gap, 

1 1.  which  assumes 

ml   yk.liliiir  t   ihiIimIK  I  j  >rOB8Ure, 

i  utiirti  |n  ami  «  partial  staph] loma 

in  ihni  winch  tuskes  nince 

tin      1.1  UCft 

»cln  <\  by  ft  linger 
■-nine  ayvll<w\  tmt     it 

lief  round 
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cornea,  until  it  may  give  rise  to  a  very  considerable  perforation  or  slough 
On  account  of  its  being  situated  so  closely  to  the  edge 
of  the  cornea,  this  form  of  ulcer  is  often   hidden  by  the  chemosis  and 
thus  easily  overlooked  at  the  onf 

In  very  severe  cases  of  purulent  ophthalmia  with  intense  inflamma- 
tory symptoms,  sloughing  of  a  great  portion  or  even  of  the  whole  of 
the  cornea  mi  within  a   few  hours.     The  cornea  loses  its 

transparency,  becomes  of  a  greyish  white  colour,  which  soon  posses 
into  a  yellow  tint,  and  bokfl  shrivelled  :ind  quite  opaque.  It  §00* 
yields  to  the  intra-ocular  pressure,  gives  way,  and  the  eyeball  becomes 
atropl 

Iritis  may  supervene  when  the  ulceration  has  extended  to  the  deeper 
cornea,  or  when  perforation   has  occurred.     If  severe,  it 
■rally  gives  rise  to  gnat  ciliary  neuralgia,  photophobia,  and  lachryma- 
tion.  If  a  portion  of  the  cornea  remains  sufficiently  clear  to  permit  of  our 
seen  I  tin-  hitter  discoloured,  and  the  pupil  contracted, 

irregular.  blocked  up  with  lymph,  or  there  may  befPBJ  in 

the  anterior  chamber.  The  inflammation  may  extend  from  the  iris  to 
the  other  tissues  of  the  eye,  and  general  inflammation  of  the  eyeball 
(panophthalmitis)  Bet  in,  accompanied  by  excruciating  pain.  Pannus 
occurs  but  seldom  in  acute  purulent  ophthalmia,  and  only  in  cases 
where  the  papilla?  have  been  much  swollen  from  the  very  commence- 
the  disease,  and  from  their  rubbing  against  the  cornea  have 
induced  a  superficial  vascular  corncitis.  It  is  more  frequently  met 
with  in  chronic  ophthalmia.  It  is  an  interesting  circumstance,  1 
if  the  cornea  has  been  suffering  from  pannus  before  the  attack  of  puru- 
lent ophthalmia,  ii  it  lew  d  ttg  or  suppu- 
rating than  if  it  is  quito  transparent..  This  important  fact  has  been 
utilized  in  tho  t  by  inoculation  of  pannus  dependent  upon 
granular  lids. 

Purulent  ophthalmia  generally  runs  its  course  in  three  or  four  weeks. 
It  may.  bowl .ver,  become  chronic  and  last    fur  many  months   or   even 
vi'i-y  obstinate.     This  is  especially  the  one  if  the 
papillae  remain  swollen  and  prominent,  for  by  their  constant  friction 
against  the  cornea,  pannus  is  bi  produced     The  relaxed 

Lion  of  the  conjunctiva  may  al^  taopiov,  Of  this 

may  be  produced  by  the  lids  having  become  everted  during  tho  progress 
of  the  disease,  and  not  having  been  properly  replaced. 

-Purulent  ophtha!  beoome  developed  from  an  aeuti- 

catarrhal    ophthalmia,  by  the   symptoms  of  the  latter  increasing  in 

i  \.  either  through  a  continuation  of  the  original  can- 
neglect,  or  through  a  mistaken  course  of  treatment.     The  same  causes 
which  may  give  rise  to  catarrhal  ophthalmia,  viz.,  exposure  to  cold  or 
draught,  great  glare,  eVo  'so  produce  the  purulent  form.     We 
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okened  room,  or  even  to  liis  bed.  The  room  must,  however,  be  well 
ventilated,  and  plenty  of  fresh  air  be  admitted,  particularly  if  it  is  occu- 
pied by  several  patients.  Those  who  have  the  disease  in  a  severe  form, 
should  if  possible  be  m  a   the  milder  cases.     I  need  hardly 

point  out  that  in  barracks,  unions,  schools,  Ac.,  the  healthy  inmates 
should  be  strictly  kept  m  those  who  are  suffering  from  ophthal- 

mia. Their  eyes  should,  moreover  be  examined  every  day,  in  order 
that  the  I  the  disease  may  be  detected.     The  patients 

and  attendants  should  be  made  aware  of  the  contagious  character 
of  the  disease,  which  continues  as  long  as  the  discharge  remains 
opaque  and  raucous.     Special  care   must  be   taken  that  I  gW| 

towels,  water,  «fcc.,  which  are  employed  fur  the  patients  are  not 
used  by  others.  To  guard  them  against  the  risk  of  contagion,  the 
medical  attendants  and  nurses  should  wear  the  curved  blue  eye 
protectors,  more  especially  whilst  applying  the  eollyria  or  syring- 
ing out  the  eyes,  as  a  little  of  the  matter  may  otherwise  be  easily 
splashed  into  their  eyes.  If,  by  accident,  any  of  the  discharge  should 
have  got  into  a  healthy  eye,  lukewarm  water  should  be  at  once  injected 
under  the  lids  so  as  to  wash  it  away,  and  then  a  drop  of  a  weak  solu- 
tion (2  grains  to  the  ounce  of  water)  of  nitrate  of  silver  or  sulphate  of 
zinc  should  be  applied  to  the  conjunctiva.  If  only  one  eye  is  aft'd 
wiih  purulent  ophthalmia,  tin  other  must  he  at  once,  without  loss  of 
time,  hermetically  closed.  The  common  compress  bandage  will  not 
suffice  for  this  purpose,  for  the  discharge  might  soak  through,  especially 
during  the  night,  when  it  may  run  errer  the  bridge  of  the  nose  from 

red  to  the  healthy  eye.     The  best  protc  be  following  com- 

press, recommended  by  Von  Graefe.  A  pad  of  charpie  or  cotton  wool 
should  be  applied  to  the  eyelids  and  covered  Jby  diaeolon  plaster,  which 
is  to  be  fixed  down  by  collodion,  so  as  to  completely  exclude  the  air. 
This  compress  should  be  removed  twice  daily,  and  the  eye  cleansed  and 
carefully  examined.  If  thru  ifl  any  redness  or  swelhng  of  the  con- 
junctiva, or  any  discharge,  the  pad  should  be  discontinued,  although  in 
some  cases  the  continuance  of  the  firm  pressure  appears  to  cut  short  the 
attack.  A  drop  of  a  weak  solution  of  nitrate  of  silver  or  sulphate  of  zinc 
should  be  at  once  applied.  Ice  compresses  may  also  be  applied  to  the 
eyelids,  as  they,  according  to  Piringer,  will  often  cut  short  the  attack. 

There  is  generally  not  much  constitutional  disturbance,  except  the 
disease  is  severe,  in  which  case,  more  especially  in  gonorrhoea! 
ophthalmia,  it  is  often  accompanied  by  marked  febrile  symptoms.     If 

tongue  is  foul  and  loaded,  a  brisk  purgative  should  be  administered, 
and  the  bowels  be  kept  w  ■  ,1.      If  the  patient  is  plethoric  and 

feverish,  cooling  salines  must  be  prescribed,  and  the  diet  be  kept  low. 
Formerly  the  depletory  plan  of  treatment  was  carried  to  great  excess, 
and  venesection  employed  to  such  an  extent  t  hat  we  read  of  cases  in 


VA  itinLJu>k*  or  iat  conjunctiva. 

</f  tut:  U**r.  at.  vorv  high-  the  lint  inay  require  to  be  dumped  every 
t<uvi:  *>/  *ou/  wiiiiuu^.  it  ife.  therefore.  absolutely  necessary  to  have  a 
j*ui*<  io#  eaci.  pat«ent.  or  at  least  for  every  two.  Inwtfaui  of  the  lint, 
tJ*i;  *ii*aij  caoutcboijc  ice  bag*  inay  be  employed.  If  great  attention 
cwu/>'  U  pa,d  to  the  application  of  the  ice  compresses,  it  is  better  to 
ao»uui)  altogether  from  their  use.  at-  they  mar  otherwise  do  more 
iuuw  tlii*u  good.  We  must  then  rest  satisfied  with  the  eold  water 
dicooiug  or  Cioulard  lotion.  When  the  eyelids  become  cooler  and  leas 
Jed.  the  patient  begins  to  find  the  extreme  cold  disagreeable,  and 
then  cold  water  dressing  should  be  substituted  for  the  ice  compress,  or 
it  waA  even  be  necessary  to  paws  over  to  the  uae  of  warm  fomentations. 
^  constant  small  stream  of  cold  water  may  also  be  allowed  to  play 
ujjon  the  eyelids  by  means  kA'  a  aiuall  syphon  connected  with  a  little 
reservoir  placed  at  the  bed  head. 

Jjocal  depletion  is  often  of  great  benefit.  If  there  is  mnoh  ciHary 
neuralgia,  accompanied  by  great  swelling,  heat  and  redness  of  the  eye- 
lid*, and  if  those  symptoms  do  not  readily  yield  to  cold  compresses, 
lccehcb  should  be  at  once  applied.  The  best  place  for  their  applica- 
tion is  on  the  temple,  about  an  inch  from  the  outer  canthus,  for  if 
ilwy  are  put  close  .to  the  eyelids,  they  often  produce  great  oedema  of  the 
Jids  which  may  even  extend  to  the  cheek.  Their  number  should  vary 
tivtu  lour  U)  eight,  according  to  the  requirements  of  the  case.  They 
should  l>e  upplicd  two  at  a  time,  so  tbat  the  effect  may  be  prolonged, 
ujjij  free  after- hlccding  in  t»  \m  encouraged  by  warm  fomentations. 

Jf  I  ho  eyelids  arc  mueh  swollen,  vnvy  tense,  and  press  greatly 
upwn  the  lyi'hull,  mid  imperially  if  tin;  cornea  is  beginning  to  become 
iiJIi'cti'il,  I lit.<  i/uIit  1'Amuuintiuvii  of  tint  lids  should  be  divided.  This 
w)\\  nut  du\)  liiiDfiuli:  ihi)  iiijiirii/iis  pi'cstiiirti  of  the  lids  upon  the  eye- 
hull  tiiiil  nullum,  but  H  will  uImo  give  ri^n  to  fviw  bleeding  from  the 
\i-uiti  l.i  whii  h  inn  tliviiliul,  mill  | hud  grunt ly  relieve  the  circulation  of 
(lir  I'jkli'uml  |hiiiii»im  ol'  lint  iiyu  Tim  incision  is  to  U)  carried  through 
I liu  fl> in  iiinl  Mln rn  ill  din  iirhimihiris,  hut  not  through  Uio  mucous 
nit  minium,  iiilirrwimi  Kit  liiiliopiuii  might  Ihi  produced, 

\\  u  htivt)  inm  In  tiiiiihiili>r  llui  iiitiat  important  part  of  the  treatment, 
muml),  thu  hipimil  ii|iplitiutimi  of  tin  us!  ins  ami  astringents.  At  the 
t'oiiiiiitiut'im  »»l  id'  Ihn  diiiiituii>i  whilst  I  ho  disolmrge  is  still  but  moderate 
hi  t|iimiMi)  wo  mttM  ho  ivitinhil  not  to  employ  too  strong  a  caustic, 
uiir  i  .«|u  \  u\\\\  \\  i Ihi  t^tilids  are  hnvd  and  the  coi^jutmttva  and  papilla? 
ml  iiuii  li  io\«ilUiu,  i\\\  tim  thai  tlmiv  should  he  a  tomleuoy  to  diphthe* 
mil  *  •'ivimu-iiMii.*.  w  limit  would  Iv  givatht'  aggravated  by  free 
\  <iuii  ii...timu  \-.,  hvmn  ha  \\w  dt*vhitvg*v  h*»  luxwiw  tvpuma*  and  the 
,\  utphiut .  oi  u\\v  \\\u  \\\\'\w  o^hOvnhtMH  atv  woll  jw\\i\^u\u\\lx  astringents 
hum!  W-  vh\\A\\\s\\  hkww  \>\w\$v\\\vA\$  V\\*  oK\\i\v  %Uf  tho  a^trin^mt 
uvh!  ilu>  mv«vls.  si  \s+  *m\\w\\\*\  \\\\\  \\v\k*w\  \k\\v\  vir\Huu«tano««.    If 
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we  have  to  treat  the  person  as  an  ont-door  hospital  patient,  and  shall 
perhaps  only  see  him  every  second  or  third  day,  it  will  be  necessary  to 
give  him  a  remedy  which  can  be  readily  and  efficiently  applied  by  some 
attendant.  Under  these  cirenmstances  I  have  found  the  injection  of 
zinc  and  alum,  as  employed  at  the  Royal  London  Ophthalmic  Hospital, 
Moorfields,  by  far  the  best.  Its  strength,  and  the  frequency  of  its  appli- 
cation, mast  vary  according  to  the  severity  of  the  disease.  I  generally 
employ  a  solution  of  2  gr.  of  sulphate  of  zinc  and  4  or  6  gr.  of  alum  to 
the  ounce  of  distilled  water.  This  is  to  be  injected  between  the  eye- 
lids with  a  small  glass  syringe  every  15  or  30  minutes  during  the 
day,  and  every  two  hours  at  night.  As  the  condition  of  the  eye 
improves,  it  is  to  be  employed  less  frequently.  Before  its  application, 
the  discharge  should  be  thoroughly  washed  away  by  an  injection  of 
lukewarm  water,  in  order  that  the  collyrium  may  come  everywhere  in 
contact  with  the  surface  of  the  conjunctiva.  Every  second  or  third 
day,  the  surgeon  should  apply  a  drop  or  two  of  a  strong  solution  of 
nitrate  of  silver  (gr.  x  to  Jj  of  water)  to  the  inside  of  the  lids,  or  it 
should  be  brushed  over  the  conjunctiva  with  a  camel's  hair  brush ;  the 
patient  in  the  interval  continuing  with  the  injection. 

Much  benefit  may  also  be  derived  from  a  solution  of  nitrate  of  silver 
(gr.  x  to  Jj  of  water  if  the  case  is  severe),  which  should  be  dropped  into 
the  eye  every  five  or  six  hours,  with  a  quill  or  earners  hair  brush.  But 
it  is  more  difficult  to  apply  these  drops  properly  and  efficiently  than 
the  injection,  and  it  is  therefore  always  better  that  the  surgeon  should, 
if  possible,  do  this  himself.  My  friend,  Mr.  Moss,  has  very  success- 
fully treated,  at  the  Moorfields  Hospital,  out-patients  suffering  from 
very  severe  purulent  or  gonorrhoea!  ophthalmia,  in  the  following 
manner,  which  was,  I  believe,  suggested  to  him  by  Professor  Donders. 
The  lids  being  well  everted,  he  applies  with  a  earners  hair  brush  a  very 
strong  solution  of  nitrate  of  silver  (gr.  xxx — to  xl  to  the  Jj)  to  the 
conjunctiva  once  a-day.  In  the  intervals,  the  patient  uses  an  injection 
of  alum  every  half  hour  or  hour.  Quinine  or  steel  is  at  the  same  time 
given  internally. 

But  if  the  patient  is  in  the  hospital,  or  can  be  frequently  seen  by 
the  surgeon,  I  greatly  prefer  to  apply  the  nitrate  of  silver  in  substance. 
It  has  this  great  advantage,  that  we  can  regulate  and  limit  its  effect, 
and  prevent  its  coming  in  contact  with  the  cornea  and  the  ocular  con- 
junctiva, which  is  quite  impossible  with  the  solution.  Moreover,  the 
latter  is  easily  decomposed  if  the  discharge  is  copious,  and  its  effect  is 
thus  impaired.  It  is,  however,  absolutely  necessary  that  the  surgeon 
or  a  skilful  assistant  should  apply  it,  as  it  cannot  be  entrusted  to  a 
nurse.  We  are  indebted  to  Von  Graefe*  for  the  scientific  explanation 
of  the  action  of  the  nitrate  of  silver  in  purulent  ophthalmia,  and  for 
•  Von  Graefe  on  Diphtheritic  Conjunctivitis  ("  A.  f.  O.,"  vol.  I). 
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▼ery  exa<  rnprehensive  directions  as  to  its  use.     During  a  pro- 

longed ntaj  in  Berlin,  I  saw  it  employed  most  successfully  in  this  way 
by  Von  'iraefe  in  many  cases  of  purulent  ophthalmia, 

Vbfl  of  silver  is  too  strong  to  apply  in  substance  to  the  con- 
ttva,  as  its  escharotic  action  is  too  severe.     It  produces  a  thick 
csch  m  thrown  off  with  difficulty,  hence  the  superficial  portion 

of  the  ( -.Hijn  netiva  is  very  liable  to  become  destroyed,  and  deep  cicatrices 
may  bt  gvodl  strength  should,  therefore,  be  diluted  by  mixing 

it  with  fflMt-llftlf  AT  two-thirds  of  f potash. 

ion  is  fco  be  made  in  the-following  manner.   The  eyelids 

cmgblj  everted,  so  as  to  bring  the  retro-tarsal  fold 

\  tlm  folds  of  ihe  conjunctiva  of  the  upper  and  lower  lid 

>wed   to  eover  the   cornea,   and   &0J   proteot  it  from   the 

act  in  i.  q|  rln-  caustic.     The  crayon  of  mitigated  nitrate  of  silver  should 

t  liit  bo  lightlj  passed  over  every  part  of  the  surface  of  the  palpebral 

ct mjiiTift  i vn.t  especially   in   the  nt  m-tarsal  region,     A  Kolution  of  salt 

and  water  should  thm  be  freely  applied  with  a  large  earners  hair  brush, 

in  nrdir  to  neutralize  (he  nitrate  of  silver.     The  caseous  shreds  of 

•  ili  nl>  h  we  thus  formed,  ihoold  be  washed  away  with 

clean   cold  water,  before  the  lids  nre   replaced.      We  can   very  easily 

'In   action  of  lli"  oaustio.    When  but  a  slight  effect  is  required, 

the  crayon   whould    lit*   pftJMd  hut    once  or   twice  very  lightly  over  the 

OOnjl  If'a  sir  desired,  it  may  bo  used  with  more 

froodom.     The  in  ■■■  »th  die  salt   and  water  ihould  not  take 

lioation  of  tin  oaustio,  except  where  the 
in .t,  however,  be 

Hills. 

The  OBUitio  fthouli  Applied  <«»  the  ocular  conjunc- 

WeUiDg  and  inlhiiinnn- 

i  the  palpebral  conjunctiva 
on  |  fi  chemosis  is 

oid  dues  not  yield  to 
bo  touched  here  and  there,  and  the 
plied. 

usudcrablo,  it  should  be 

1  Hiuarrew*  scantier,  after  the 

and  the  i  should  lie  encouraged 

'   •pouge*.  it!v  Lncmliug  the  lids 

>uld  be  very 

ill  be  left.      The  lids  should  on 

nitrate  of  si 

•cised  conjunctiva.     If 

K  ton  ifdi  the  cornea  should  be 

iwtnr*  or  a  walpcl  i  or  a  small  fold 
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bottom.     The  re-accuniulatmij  of  the  aqueous  humour  will  generally 
suffice  to  detach  the  portion  of  iris  from  the  cornea.      If,  lmwevcr,  a 
small  anterior  synechia  should  persist,  atropine  drops  should  boappl 
in  order,  if  possible,  to  tear  it  through.      It  may  be  necessary  to  repeat 
the  ]  il  times,  if  we  see  that  the  bottom  of  the  ulcer  is 

being  bulged  forwards  by  the  aqueous  humour.  By  such  a  timely  para- 
centesis we  often  limit  the  nicer  to  a  small  extent,  and  finally  little  or 
rutin  a  may  remain.  But  if  we  permit  the  ulcer  to 
perforate  of  its  own  accord,  the  opening  will  be  much  larger,  for  the 
boi  Nan  of  the  nicer  hi  enuated  and  extended  in  size  before  the 

cornea  gives  way.  The  aqueous  humour  will  then  escape  with  consider- 
able force,  and  carry  the  iris,  or  even,  perh: 1 1  A,  tin  lens,  if  the  perforation 
be  large,  into  the  opening  in  the  cornea,  and  thus  a  considerable  anterior 
synechia,  or  prolapse  of  the  iris,  may  occur.     If  the  latter  is  consider- 

tt  should  be  pricked  with  a  fine  needle,  and  the  aqueous  humour 
distending  it  be  allowed  to  How  off,  which  will  cause  the  prolapse  to 

ipse.  This  may  be  repeated  several  times,  until  it  shrinks  and 
dwindles  away-  If  this  does  not  occur,  the  prolapse  should  be  snipped 
off  with  a  pair  of  scissors,  after  having  been  pricked,  Should  the  lens 
have  fallen  into  the  opening  and  be  presenting  through,  it  should  be  at 
OGred,  together,  perhaps,  with  a  little  of  the  vitreous  humour. 
An  -houtd  be  made  through  the  central  portion  of  the  per- 

font  i,  with  Von  Graefeu  narrow  cataract  knife.     If  a  piece  of 

iris  protrudes,  this  should  be  somewhat  drawn  out  and  snipped  off. 
The  capsule  should  be  freely  lacerated  with  the  pricker,  and  the  lens 
will  iily  escape  if  a  little  pressure  is  made  upon   the  eye.     A 

little  vitreous  humour  will  generally  exude,  and  the  lips  of  the  incision 
fall  into  does  apposition.  A  firm  OOinpreaS  bandage  should  be  carefully 
applied,  bo  as  to  keep  the  eye  ixnmovi  i  be  vitreous  pressed  back. 

Should  the  latter  show  a  tendency  to  protrude  through  the  incision, 
and  thus  interfere  with  its  firm  cicatrization,  it  should  be  pricked,  and 

a  little  be  allowed  pa,  the  bandage  being  i  hen  re-applied.    We 

may  thns  be  able  to  save  a  sufficient  portion  of  clear  cornea  to  permit  of 
ahse.jui  I iun  of  some  useful  degree  of  sight,  by  the  forma- 

tion of  an  artificial  pupil. 

If  the  flfamnn  li3is  become  chronic,  the  nitrate  of  silver  must  be  Icbs 
frequently  applied,  <t  it  should  be  exchanged  for,  or  alternated  with,  the 
use  of  si  !  copper  m  substance,     A  crayon  of  this  should  be 

passed  lightly  over  the  palpebral  conjunctiva,  more  particularly  in  the 

rv  day,    I  h \  a  solution  of  sulphate  of  copper 
ij  ad  3j)  should  be  dropped  into  the  eye  once  or  twice  daily.     The 
i  agent  must  be  occasionally  changed,  as  the  conjunctiva  after  a  time 
bee  iied  to  it,  and  it  loses  its  effect.     Thus,  we  may  alter- 

nate the  sulphate  of  copper  with  a  collyriura  of  the  sulphate,  acetate,  or 
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the  third  week  of  the  existence  of  the  latter  is  the  most  dangerous 
period,  the  discharge  being  then  very  copious,  thick,  and  noxious.  I 
have,  however,  seen  the  discharge  from  a  gleet  give  rise  to  severe  and 
even  destructive  gonorrhoea!  ophthalmia.  Medical  men  unfortunately 
sometimes  altogether  OBglaof  to  warn  their  patients  of  the  danger 
of  c  from  the  urethral  discharge,     I  have  met  with  several 

instances  o£  severe  and  destructive  ga&orrlzOBaJ  ophthalmia,  in  which 
the  patients  had  never  been  informed  by  their  medical  men  of  the  very 
contagious    c'  of  the  discharge   from    the    urethra,    and   had 

lentaUy  inoculated  one  of  their  eyes. 

Gonorrhoea  1  ophthalmia  is  far  more  frequent  amongst  men  than 
women,  and  the  right  eye  is  (he  one  usually  attacked,  the  corresponding 
hand  being  most  used  for  the  purpose  of  ablution,  etc.,  and,  conse- 
quently, most  prone  to  be  the  carrier  of  the  virus  to  the  eye. 

If  we  see  the  patient  very  shortly  after  the  inoculation,  the  eve 
should  be  thoroughly  syringed  out  with  lukewarm  water,  and  a  drop 
or  two  of  a  weak  solution  of  nitrate  of  silver  (gr.  ij.  ad  Jj)  be  at  once 
applied,  and  repeated  at  the  inn  rsals  of  a  few  hours.  Ice  compresses 
may  also  be  employed.  The  other  eye  should  be  at  once  protected  by 
the  benneticaJ  bandage  (vide  p.  32)  against  the  danger  of  contagion. 
The  treatment  must  be  the  same  as  that  for  purulent  ophthalmia,  the 
patients  health  being  sustained  by  tonics  and  a  generous  diet.     But  if 

disease  shows  a  tendency  to  assume  the  diphtheritic  character,  the 
nse  of  astringents  (more  especially  the  nitrate  of  silver)  must  be  par- 
ticularly avoided,  and  the  case  mast  be  treated  upon  the  same  principles 
as  diphtheritic  conjunctivitis,  viz.,  by  ice  compresses,  leeches,  and,  per- 
haps, the  use  of  mercurials. 

5.— OPHTHALMIA  NEONATORUM. 


St  rictly  speaking,  we  cannot  recognise  this  as  a  special  form,  for  it 
assumes  the  character  either  of  purulent  or  catarrhal  ophthalmia.  It 
demands,  however,  some  special  remarks  as  to  the  treatment  to  be  pur- 
sued. The  inflammation,  generally,  appears  first  in  one  eye,  the  other 
becoming  affected  a  few  days  later  if  preventive  measures  are  not  at 
once  taken.  The  symptoms  of  the  disease  vary  from  those  of  mild 
catarrhal  conjunctivitis  to  those  of  severe  purulent  ophthalmia.  On 
account  of  the  laxity  of  the  tisMu-s,  there  is  great  serous  infiltration 
and  swelling  of  the  eyelids,  even  perhaps  in  the  milder  cases.  The 
papilla?  of  the  conjunctiva  also  become  very  prominent  and  swollen; 
f  hero  is  often  a  great  tendency  to  ectropion. 

It  has  been  stated  by  some  authorities  that  the  cornea  is  more 
frequently  implicated  in  infants  than  in  adults,  but  this  does  not  appear 
to  fa  the  case,  although  suppuration  of  the  I  of  but  too  frequent 
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special  nurses.  Moreover,  they  should  not  be  crowded  together  into 
sniall  ill-ventilated  wards,  bat  enjoy  plenty  of  fresh  air. 

If  the  eyes  look  red  and  irritable,  with  a  discharge  at  the  corners  or 
upon  the-  lashes,  a  weak  collyrium  of  sulphate  of  zinc  (gr.  j — ji  ad  Jj) 
should  be  used  2 — S  times  daily,  and  the  eyes  frequently  cleansed.  But 
if  the  discharge  is  thick,  creamy,  and  considerable  is  quantity,  stronger 
astringents  must  be  employed.  In  out-patient  practice,  where  the 
patients  can  only  be  seen  two  or  three  times  a  week,  by  far  the  best 
remedy  is  the  injection  of  the  collyriuiu  of  alum  and  zinc  (Zinc 
Sulph.  gr.  ij.,  Alum.  gr.  iv.,  Aq.  dist.  Jj.).  A  little  of  this  is  to  bo 
injected  with  a  glass  syringe  between  the  lids  every  quarter  or  half- 
hour  during  the  day,  and  every  three  or  four  hours  during  the  night. 
The  frequency  of  the  injection  must  be  re  ■filiated  according  to  the 
severity  of  the  disease.  The  eyes  are  to  be  cleansed  before  the  use  of 
the  collyrium  by  the  injection  of  lukewarm  w:itn-  boiWOOB  the  lids,  so 

may  be  washed  away.  If  the  patient  can 
every  day,  01*  even  more  frequently,  the  mitigated  nitrate  of  silver,  in 
substance,  should  be  used,  as  we  can  regulate  and  localize  its  efl'eci  far 
better  than  can  be  done  if  injections  or  eollyria  are  employed.  During 
the  early  stage  of  the  ophthalmia,  the  nitrate  of  silver,  either  in  sub- 
stance or  strong  solution,  should  always  be  employed  with  groat  care 
and  circumspection,  even  although  there  may  be  a  consider* Me  decree 
of  swelling  and  succulence  of  the  conjunctiva.  For  the  reaction  is 
apt  to  be  too  great  and  prolonged,  the  eschars  being  only  very  tardily 
thrown  off;  and  this  great  reaction  may  give  rise  to  small  marginal 
infiltrations  of  the  cornea,  which*  if  due  precautions  be  not  taken,  may 
easily  pass  over  into  ulcers.*  Hence  it  is  always  wiser,  at  the  outset 
of  the.  dueMe,  never  to  use  a  stronger  solution  of  nitrate  of  silver 
than  2 — 5  grains  to  the  ounce.    The  edges  of  the  lids  should  be  smeared 

ht  and  morning  with  simple  cerate,  or,  if  they  are  sore  and 
excoriated,  with  a  little  citrine  ointment.  For  severe  cases,  other  local 
remedies  are  also  indicated.  <\r/.,  leeches,  seat  cold  compresses, 

etc.  But  we  unfortunately  encounter  great  difficulty  in  their  proper 
employment,  except  in  a  special  hospital,  or  in  private  practice.  The 
nurses  or  parents  are  often  so  careless  in  the  application  of  cold  com- 
presses that  they  do  more  harm  than  good. 

It  there  is  a  tendency  to  stasis  in  the  circulation  of  the  conjunctiva, 
and  to  the  formation  of  the  above-named  fibrinous  membranes,  the 
astringents  must  bo  used  with  care,  and  their  effect  closely  watched. 
If  mitigated  nitrate  of  silver  in  substance  is  employed,  it  should  be  only 
lightly  used,  at  once  neutralized  by  salt  and  water,  and  the  cauterization 
be  followed  by  free  scarification  and  the  application  of  cold  compresses 
to  the  eyelifls.  Wecker,  moreover,  recommends  the  administration  of 
•  Vide  Dr.  Alfred  Graefe's  pap*r,  "  Kl.  MonaUbl.,"  1866,  p.  374, 
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thick  opaque  membrane*  are  formed,  which  are  bo  coherent  that 
they  can  be  stripped  off  in  large  pieces,  forming  casta  ot  the  lids  and 
-arface  of  the  eyeball.     Their  forcible  removal  may  cause  consider- 
able bleeding,  but  a  find,  as  is  the  casein  puruLent  ophthalmia, 
that  the  denuded  conjunctiva  presents  a  red,  succulent,  villous  surface, 
ome  down  npon  another  layer  of  yellowish-grey  fibrinous  infil* 
ion,     In    fn't.    fl.  s   not   confined   to   the   surface   of  the 
i                  Is  more  or  leas  deeply  into  its  stroma. 
disease  is  not  always  accompanied  by  «uch  severe  inflammatory 
symptoms,  but  may  run   n  n  older  and  less  dangerous  course.     It  may 
occur  as   a  primary   affection,    or  esfloe   neeondarily  upon    purulent 
.Her  assuming  a  diphtheritic  charact* 
l».  tl.   |  with  considerable  violence, 
nil   1 1                                       ptflBtl  showing  llicmselves  in  two  or  three 
days;  ifidee<l                                   oven  attain  its  acme  in  that  time,  remain 
ntuiiMTirii                                                    'jvm\ uiil  1  y  paai  over  into  the  second 
i •  stage.  ff  ( he  CbUo ft bg  * vmp- 
I  K.       '     I,i,iiui..I,  in  hut  'ilfima  and  become  more  soft  and  fiV 
M  1 1                can  bo  everted  with  greater  ease,  and  without  much  pain. 
Tli*                                                         itues  a  more  vascular  and  succulent 
app<                     niul  iJm-i                of  fibriaom  f^flatftni  soften  and 

from   the  surface  of  in*    conjunctiva,   which  bl 
Aon  01   Ins*  freely.     The  deep-seated  infiltration  gradually  diminishes, 

ponding  diminution  in  the  firmness 

irhioh  assumes  a  more  vascular,  suc- 

>  appearance,  thodi  me  becoming 

Ltnl   copious.      In   Ckot,   tin*   disease  now   presents  the 

1  ophthalmia,  with  this  peculiarity,  however,  that 

aatricea,  and  shrinking 
'In-  purulent 
reappearing  with  mon 
jisoa  may  0000  bifl  unco.     This  is 

use  of  astringents  hat  been  connnnnvd  too 
mployod, 

iftngerouj  disease  than 

m  of  the  cornea  is  but 

1   the 

which   lUppl;  nulriJioii 

may  rapidly  ensue, 
lustre  is 
-  loudml,  aud  (1  •  -j.  theJial  ; 

I  ly  passes 
C  quickly  in  eircu  and 
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depth,  until  ayery  considerable  portion  of  the  cornea  may  be  involved. 
In  some  rases.  wbexi  the  ulcer  fa  led  nearly  as  f ar  oa  the  mem* 

floor  becomes  somewhat  more  tran  md 

bulge  krd    by  the  aqueous  hnmour.     The  patient's  sight  is  tem- 

porarily much  improved,  and  he  is  buoyed  up  by  the  vain  hope  that  his 
fe;  but  p<  i  generally  rapidly  ensues.     If  the  disease  is 

very  severe,  and  the  cornea  has  a  fleeted   at  a  very  early  stage, 

the  whole  cornea  may  suppurate,  Lfive  way,  and  a  considerable  amount 
of  t  ho  contents  of  the  globe  escape*     The  perforation  is  soon  blocked  up 
by  a  glutinous  exudation,  which  also  glues  down  the  edges  of  the  pro- 
ipsed  portion  of  iris  to  the  cornea.     The  earlier  the  cornea  bec< 
footed,  the  greater  is  the  d  r  the  ulcers  which  occur  at  a 

later  period  of  the  disease  spi  rapidly,  and   Bhow  a  greater 

■lency  to  limitation.     We  also  hud,  as  in   purulent  ophthalmia,  ii 
those  eyes  are  safest  in  which  there  exist  either  vascular  ulcers  of  the 
cornea,  or  a  vascular  pannus,   for  then  the  nutrition  of  the  cornea  is 
canned  on  by  the  blood-vessels  upon  its  surface,  and  there  is  far  less 
danger  of  its  badfirgOUBg  suppuration. 

The  prognosis  is  very  unfavourable  if  the  disease  is  at  all  intense, 
and  the  character  of  the  epidemic    (if  such  I  --cverc,  and  if  the 

patient  is  an  adult.  It.  ifl  K-nnnwliat  BOM  favourable  in  ehildren,  and 
towards  the  end  of  the  epidemic  .  also  if  the  first  stage  of  the  disease 
is  not  very  sv\  i 

nist  be  ol  erity 

of  the  inflammatory  symptoms,  the  amount  of  the  fibrinous  exudation, 
ing  and  hardness  of  the  lid.-,  and  of  the  ehcmosis,  and  especially 
In  the  vendition  of  the  cornea.      If  the  latter   becomes  affected  very 
i  within  24 — S6  hours)   of  the  i  Hi  till  IS|V  of  the  disease,  or 
during  the   B  od,  befim  that   of  vascularization  has  set  in,  wo 

must  look  upon  the  i  ye  as  all  but  1  >-;       I!'  the  '-ornea  is  not  implicated 
until  the  second  period  (that  of  purulent  ophthalmia)   has  set  in,  the 
gnosis   is    more   favourable,    but   even    in    this   case  we  must 
lember  that  a  relapse  may  occur,  and  the  safety  ot%  the  eye  be  again 
tgered. 
The  I  diphtheritic  conjunctivitis  are  very  much  the  same 

as  tJ  h   may  produce  other  inllammal ions  of  the   conjunctiva ; 

but  it  must   be  OQPOeded    that    there   is   generally  some   constitutional 
y   which  inea  the  •  of  the  diseases  the  same 

t<»   cold,   draughts,  inocul  be. — producing  in 

one  ease  a  purulent  or  granular,  in  the  other  a  diphtheritic  ophthalmia, 
over,  it  generally  affects  both  eyes,  however  much  we  may  guard 
second.     It  tn  ■<  men  try  in  weakly  and  scrofulous  pers 

more  especially  is  ehildren  between   the  ages  of  two  and  eight,  of  a 
>le  habit,  or  affected  with  hereditary  syphilis,     In  them 
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it  often  occurs  in  conjunction  with  croup  or  diphtheria.  Contagion  is 
also  a  very  frequent  cause,  for  the  discharge  from  diphtheritic  conjunc- 
tivitis is  exceedingly  contagions.  If  it  be  applied  to  a  healthy 
conjunctiva  it  generally  reproduce!  diphtheritic  conjunctivitis,  but  this 
loefl  not  necessarily  follow.  The  infection  may  be  carried  by 
atmosphere,  and  not  be  due  to  direct  contagion  from  sponges,  tow 
etc,*     SometiuicH  tin  -crurs   < [lideiuieally,  which  is  especially 

the  case  in  some  parts  of  Germany,  more  particularly  in  Berlin. 

The  injudicious  and  excessive  use  of  01  -atment  of 

purulent  ophthalmia  (more  particularly  that  of  children)   may  change 
tin   fawuw  into  the  diphtheritic  form. 

With  regard  to  the  tre<ittnent,  it  must  be  0  that  we  hare, 

unfortnnaiely,  bat    little    control    over    the    disease    during   the   first 
period. 

Our  first  care  must  be  to  remove  the  patient  from  all  noxious 
influences  Hu  cp  ap  and  intensify  the  disease,  and   every  effort 

murtt  be  made  to  prevent  its  spreading. 

We  must  .  tkI,  avour  to  diminish  the  inflammatory  symptoms,  more 
particularly  if  they  assume  a  sthenic  type.  If  the  eyelids  are  greatly 
swollen,  1.  and  painful,  ioe   compresses  must  be 

employed  almost  without  intermission,  I  tnged  as  soon  as  they 

become  at  all  warm.     The;  y  employed  when  the 

;  (thai  of  Yfltt  n )  is  setting  in,  and  when  this  has 

become  fully  established,  they  n  Iter  the  cauterization. 

■  tract  ion 
of  tb  I  it  also  acta  as  a  relief  to  the 

i  ve  ulceration  of  the  cornea,  the  cold 

varm  fomentations,  so  that  we  may 

va.     Indeed, 

as,  evpeoialrj  Berlinf  and  MoorenJ  have  recommended 

i    warm   I  one  for  the  ioe   compresses,  on  tho 

ut  the  second  period  more  rapidly.     Thus 

.  ■.   prow  of  advantage   when   ul  ©  'rnea  occurs 

ie  ulcer  shows   no  tendency  to  become 

dency  to  necrosis  is  markedly  aggra- 

austics,  Mooren  formerly  always 

ears  he  has   substituted  the  use 

with   del  dly.     But  then  he 

aldorf  with  the 
in  Berlin, 
ted,  atropine  must  be  at  once  em- 


it#W .,"  1869,  May,  p.  137- 

iache  Beobaehtungeu,"  p.  70, 
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ployed,  in  conjunction  with  the  other  local  remedies,  and  the  corneal 
affection  treated  in  the  manner  mentioned  at  p.  37. 

Local  depletion   also  proves  of  mnch  service.     Unfortunately,  the 
disease  occurs  sn  frequently  in  anaemic  and  cachectic  individuals,  that 
re  generally  cannot  make  a  full  nse  of  this.    In  adults,  more  particularly 
the  disease  is  due  to  contagion,  and  the  patient  robust  aim 
leeches  should  be  applied  in  large  quantities   bo  the  tern]  I  the 

upper  an  lie  nose.      Three  or  four  leeches  should  be 

at  a  time,  and  as  soon  as  these  drop  off  they  are  to  be  replaced  by 
others.  But  care  must  be  taken  not  to  push  this  remedy  too  far, 
ipecially  in  feeble  persons,  for  by  greatly  weakening  the  patient  we 
icrease  the  danger  of  sloughing  of  the  cornea.  Tn  very  severe 
as  many  as  30 — 40  leeches  (Wecker)  or  even  a  greater  quantity 
(Graefe)  may  have  to  be  applied  before  any  impression  is  made  upon 
the  d 

Scarification  is  but  of  little,  if  any,  use  during  the  first  stage,  for 

ly  a  very  small  quantity  of  blood   is  obtained  |  indeed,  sometimes  it 

ly  even  do  positive   harm,  being  followed  by  a  more  considerable 

fibrinous  infiltration  ;  but  when  the  second  in,  when  the 

conjunctiva  has  become  more  vascular  and  there  is  an  effusion  of  MXUU1 

into  it,  scarification  is  often  of  much  benefit.     The  incisions  Bhould  be 

what  deeper  than  in  purulent  ophthalmia,  and  the  bleeding  be 

up  by  kneading  the  lids. 

In  order  to  hasten  the  vascularization  and   the  breaking  down  and 

Vitiation  of  the  fibrinous  infiltration  of  the  conjunctiva,  the  sys 

should  be  got  as  quickly  as  possible  nndor  the  influence  df  mercury,  so 

salivation  may  be  produced  in  the  com  -40  hours.     The 

mercury  may  either  be  administered  internally  in  the  form  of  calomel 

and  opium  (calomel  gr.  as. — gr.  j  every  2 — 3  hours)  in   doses  varying 

with  the  age  of  the  pad  from  5ss — 2j  °f  the  mercurial    ointn 

Id    he    rubbed    in  three    times    daily.      In   v  e  cases,  the 

lit  \  with  which  the  fibrinous  intilt  rat  en   pervades   the  conjunctiva 

•ft an  so  great  that  the  cornea  Incomes   implicated   and  the  eye  lost, 

before  tJ  i  can  be  brought  under  the   influence   of  mercury. 

Moreover,  the  free  use  of  this  remedy  is  often   003  'ated  by  the 

rery  feeble  and  cachectic  condition  of  the  patient,  in  which  case  t 

>re   eepecialy   quinine   and    preparations   of  iron,    should  be  freely 
administered,  and  the  patient  be  placed  on  a  generous  diet. 

When  the  disease  is  passing  over  into  the  second   stage,  find  is 
assuming  more  and  more  the  thai  puruleut    ophthalmia,  we 

must  gradually  commence  the  use  of  the   mitigated  nitrate  of  m 
But  at  first  the  cauterization  must  be  employed  with   great   care  and 
discretion,  as  there  is  always  the  risk  of  causing  a  relapse  if  it  be  used 
with  too  great  a  freedom  at  once.     Should  symptoms  of  stasis  reappear 
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the  cauterization  must  be  immediately  abandoned  until   these    have 
passed  away,  and  the  disease  again  assumes  the  purulent  character. 


7.— GRANULAR  OPHTHALMIA. 

It  has  been  already  mentioned  that  in  catarrhal  and  purulent 
ophthalmia,  the  papill  conjunctiva  are  often  much  swollen  and 

hypertrophied,  forming  more  or  less  prominent  elevations  on  tho 
palpebral  conjunctiva.  They  appear  in  the  form  of  bright  or  bluish  red, 
velvety,  succulent  elevations,  which  have  no  distinct  pedicle,  but  set  m 
to  pass  over  into  the  tissue  of  the  conjunctiva.  They  are  ranged  in 
rows,  and  are  of  course  confined  to  that  portion  of  the  conjunctiva 
which  contains  papilla?.  Commencing  at  about  a  ling  from  the  free 
margin  of  the  lid,  they  extend  slightly  beyond  its  tarsal  border;  their 
sides  are  generally  flattened,  on  account  of  the  papilla?  being  pressed 
against  each  other.  They  are  often  very  conspicuous  ut  the  angle 
the  eye,  and  assume  also  a  considerable  size  near  the  retro-tarsnl  (bid, 
looking  perhaps  like  large  warty  excrescences.  The  name  of  granular 
lids  is  but  too  often  given  to  this  hypcrtrophied  condition  of  the  papilla*, 
instead  of  being  limited  to  the  true  granulations,  which  are  neo-pli 
formations,  and  not  swollen  papilla?.  On  account  of  this  emir,  the 
greatest  confusion  still  reigns  upon  this  subject,  a  confusion  which  not 
only  materially  affects  the  diagnosis  but  also  the  treatment  of  the 
disease.  What  has  tended  still  mure  to  footer  this  misconception  of 
the  real  nature  of  granular  ophthalmia,  is  the  fact  that  true  granulations 

generally  nrrumpanied  in  the  course  of  their  development,  by  a 
more  or  less  swollen  and  hypcrtrophied  condition  of  the  papOlaj.  If 
the  latter  gain  a  considerable  prominence,  the  granulations  may  even  be 
hidden  by  tliem.     Stellwag  von  (.Virion*  applies  the  term  of  " pupiUcsry 

Soma  or  <j na halations"  to  these  hypcrtrophied  papilhe,  and  I  see  no 
objection  to  retaining  this  name,  if  it  be  only  remembered  that  these 
differ  altogether  in  their  nature  and  mode  of  development  froin  the 
true  granulations. 

Before  proceeding  to  the  consideration  of  granular  ophthalmia,  I 
must  call  special  attention  to  a  peculiar  vesicular  condition  of  the 
conjunctiva,  which  LB  frequently  premonitory  of  that  affection.  It  is  a 
matter  of  surprise  that  this  condition,  which  has  been  so  carefully  and 
elaborately  described  by  several  eminent  continental  w  liters,  more 
especially  Stromeyer,  Bendz,  and  Warlomont,  should  have  apparently 
altogether  escaped  the  attention  of  many  Bnglidh  ophthfrlmuo  Burgeons; 
indeed,  we  are  principally  indebted  to  two  distinguished  Bag 
military  surgeonsf  for    giving  this    subject  due    prominence  in   our 

•  "Pmcktifohe  Augenheilkundc,"  3rd  edition,  p.  401.     1867. 

t  I  refer  here  to  the  excellent  and  fery  interesting  article*  on  "  Military  Oph- 
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ical  literature,  and  calling  the  attention  of  the  profession,  and  more 
[y  of  arm j  medical  men,  to  a  condition  of  the  eye  which  is 
important  to  all  who  have  the  charge  of  large  bodies  of  B 
soldiers,  paupers,  00071 

This  vesicula  n  of  the  conjunctiva    is  ilistLnguished  by  the 

following  symptoms :-  the  lower  eyelid,  upon  it 

small,  ro  bodies    like    little    sago  grains  or  >mm  j 

.   whit  li    |  1  y  lteneath    the  cpithelinm.     They 

mostly   make    their    appearance   first  on    the    lower   eyelid,  and   may, 

«d,  remain  confined    to   it.  but   they  generally  extend  tO  the  upper 

lid,  and  I  have  seen  a  few  rare  instances  in  which  they  encroached 

maiderably  upon  the  ocular  conjunctiva.     The  vesicles  are  sometimes 

I,  and    but    Tew    in  number,  being  sparsely  scattered  about   the 

conjunctiva,  especially  near  the  outer  angle  of  the  eye.     In  other  cases, 

I  thickly  over  the  palpebral  conjunctiva  and  retro- tarsal 

niptied  of  their  contents  by  pricking,  ami  differ 

ED  the  sudamina  of  herpes,   and   the  tovtftum  of  the 

epithelium   of    the   conjunctiva,  which    is    occasionally  met    with    in 

ilmia;  moreover,  in  the  latter  condition   the  vesicles 

consist  of  a  stron u  i  ec t i  ve  tissue 

AftftKffiBg   n .nclcai cd  cell*  like   lymph   corpuscles,  with  a  little  nnid. 

They  are  surrounded  by  ;i  delicate  layer  of  condensed  OOfflneetm  tissue, 

has   uo  prop«K   enveloping  membrane,  but    ,  ir   into  the 

neighbouring  lens  condensed  tissue.    With  a  fine  needle  we  may  often 

lOpeed    in    removing    them    entire.     They  seem   to   be   identical    in 

structure  with  the  closed   follicles  of  the  intestines,  etc.     Sometimes 

i  r  without  any  change  in  the  oo  nj  u  i  >«  •  t  i va.    Generally, 

Merc  is    an    increased    vascularity  of    this    membrane  with 

more  especially  at  the  retro- tarsal  fold.     The  vessels 

of  the  conjunctiva  are  very  apparent,  and  often  of  a  dusky  bluish-red 

>lonr,    sending   small    brandies    towards    the    vesicle*,    which    may 

iged   in    rows    like    little   transparent    beads.     But   this 

hypera?tnic  condition  may  sometimes  mask  the  presence*  of  the  vesicles, 

cially  if  they  are   small   and    not   \evj  numerous,  so   that   they 

ht  readily  be  overlooked  by  a  superficial   observer.     If  the  oon- 

juia  \amined  through  a  magnifying  glass,  they  will  be 

d.# 

thalmin,"  bj  Dl  'he  Army  Medical  Department,  and  by  Dr.  Mowton. 

Bot)  reml  stlidy  of  tU  fttrfsoas.    The  flwt  appeared  I  \<*my 

second   in    Bottle's  u  Archives  of  Medicine," 

•  In  |  mint  ;  ichoma,  mGmcfe'n  Aroliir.  (it,  1,  120),  Dr.  Blumberg 

•intra  that  hi*  re#earche§  hare  led  him  to  eonsidcr  the  trachotn  gratmlatioiis  oa  oir- 
cumsiJilT.l  hvperphit&i  of  the  lymphoid  h  pre-exiat  in  the  normal  con- 

junctiva, and  are  scnttcred  about  in  it»  reticulated  oannectiTC tissue,     hi  the-  further 
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If  tliehyperjemianf  ti><-  OOftffHh  **  vesicles  may 

r  a  very  year*,    without  producing 

any  Off   IJlBptOM  of  inflornTnation.     The  patient 

niawnre  that  there   »h  anything  the  matter  with 

a  tlight   sensation   of  pricking  or 

Itch  ,   Hie  lashes  being  perhaps  somi  I aed  together 

ag,     There  meg  alao  be  j»  *«»  irritability  of  the 

eye^  especially  by  artificial  light. 

I>t<>rii*  are  intirely  abf< 

Tin:  rid i turn  of  janctiva  i  d  enlargement 

of  the.  closed  lymphatic  folliclee  nf  (Cranio,  which  on  situated  directly 

l>  llu  Ihini,  nn<l  win  fjiivnt  in  :i  normal  state  of 

tin  i.nl,  beoomo  swollen  and  enlarged  when  (his  membrane 

is  in  ndition.     Stromeyer*  called  special  attention  to 

fin  latioMt  but  Bin  'hut  they  were  pathological 

prodooia,  lod  did    Ml  ttSil  Ea   a  healthy  conjunctiva.     The  researches 

i'l  Kramto  and  Dr   BchmitH  of  Berlin  have,  however,  distinctly  proved 

ili  ri  m>i  apparent  to  the  naked 

nctira  is  in  a  normal   condition,  but  are  apt  to 

po  grain  \-  rem  a  proliferation  of 

ii>  especially  of  their  oonnectiTe  ttons  (dements,  when 

mHiva. 

ii.   and  one  which  has  not  at 
answer,  whether    the    true 
ther  the 
folHc  i  net  nco-plast  ie  form  I 

cells  of 
I  bj  m\  • 

weighty 
mynmont  ap  Fumiehtd  by  the  ft*  true  gnannla- 

more  or  Ices 

iva,    Weekor 

ne  ^xanuUt ions  are  nco-pl 

»nd   are    due  -lifrrmtion  of  the 

consist  of  a  mass 

■. 

latinona,  grumoas  mass  con- 
n  number,  and 


%  im<i#iTg*  fctty  »ad  « 

\<F*A    to    ft 

inpb> 
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are  finally  only  sparsely  scattered  amongst  the  connective  tisane.  It  is 
an  important  fact  that  this  gelatinous  mass  becomes  transformed  at  a 
later  stage  into  a  dense  fibrillar  tissue,  and  that  the  latter  shows  a 
great  tendency  to  contraction,  thus  causing  more  or  less  destruction  of 
the  true  conjunctival  tissue.  A  firm  cicatricial  tissue  is  formed,  which 
gives  a  streaky,  tendinous  appearance  to  the  inner  surface  of  the  lids  ; 
the  latter  gradually  become  shortened,  the  retro-tarsal  fold  almost 
obliterated,  the  tarsal  cartilages  incurved,  thus  giving  rise  to  trichiasis 
and  entropion. 

I  have  never  had  the  opportunity  of  distinctly  tracing  the  trans- 
formation of  the  vesicles  into  true  granulations,  as  they  are  far  less 
frequently  met  with  in  civil  than  in  military  practice.  Moreover,  we 
cannot  watch  the  patients  so  constantly  and  closely.  They  attend 
perhaps  for  some  length  of  time  with  vesicular  granulations,  and  are 
then  lost  sight  of.  The  same  difficulty  exists  with  regard  to  the  deter- 
mination as  to  whether  a  given  case  of  acute  or  chronic  granulations 
has  been  preceded  by  a  vesicular  condition  of  the  lids,  for  it  has  been 
already  stated  that  the  latter  may  exist  for  a  long  time  without  the 
knowledge  of  the  patient.  The  definite  settlement  of  these  questions 
will,  I  think,  depend  very  much  upon  the  observations  made  by  our 
military  confreres,  who  enjoy  every  opportunity  of  constantly  watching 
the  development  of  the  disease  from  its  earliest  (vesicular)  stage  to  the 
latest,  and  their  experience  upon  these  points  is,  therefore,  of  the  greatest 
importance. 

But  whether  we  accept  or  not  the  theory  that  vesicular  granula- 
tions are  the  first  symptoms  of  granular  ophthalmia,  and  may  become 
developed  into  true  granulations,  there  cannot  be  the  slightest  doubt  that 
they  must  be  regarded  as  a  strongly  predisposing  cause  of  the  latter.  It 
is,  therefore,  of  great  importance  that  their  existence  should  be  detected 
as  early  as  possible,  more  especially  where  a  large  number  of  persons  are 
collected  together,  as  in  barracks,  workhouses,  and  schools.  For  this 
vesicular  state  of  the  conjunctiva  must  be  watched  with  care  and  anxiety, 
as  it  chiefly  occurs  in  individuals  living  in  a  confined  and  vitiated  atmo- 
sphere, and  under  faulty  sanitary  arrangements.  Proper  hygienic 
measures  should,  therefore,  be  at  once  adopted,  and  the  patients,  if 
necessary,  submitted  to  treatment ;  for  if  these  vesicular  granulations 
be  allowed  to  exist  unchecked,  and  such  eyes  are  exposed  to  the  usual 
irritating  influences  met  with  in  marches  and  encampments,  as  for 
instance  exposure  to  wind,  dust,  draughts  of  cold  air,  or  bright  glaring 
sunlight,  an  epidemic  of  granular  ophthalmia  is  but  too  likely  to  break 
out,  the  ravages  and  extent  of  which  cannot  be  foretold.  It  is  an  inte- 
resting fact  that  Stromeyer*  also  met  with  these  vesicular  granulations 
amongst  many  of  the  domestic  animals,  more  especially  pigs,  and  that 
•  Stromeyer,  "  Maximen  der  Kriegsheilkunst,"  p.  49. 
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they  existed  in  proportion  to  the  dirty  condition  in  which  these  animals 
were  kept.  These  observations,  moreover,  entirely  agree  with  those 
made  amongst  human  beings,  for  he  found  that  vesicular  granulations 
occur  especially  amongst  persons  inhabiting  crowded,  close,  dirty,  and 
ill-ventilated  dwellings. 

Dr.  Martian,  who  has  enjoyed  great  opportunities  of  studying  the 
phenomena  of  granular  ophthalmia,  holds  similar  views.  He  found* 
vesicular  granulations  very  prevalent  amongst  the  poorer  classes  in 
Gozo,  especially  where  there  was  a  large  family,  who  live  in  wretchedly 
confined  cabins,  often  with  their  domestic  animals.  With  regard  to  the 
importance  of  vesicular  granulations,  as  being  indicative  of  a  vitiated 
state  of  the  atmosphere,  be  iiu  do  I  feel  that  the  pre- 

valence of  vesicular  disease  of  the  lids  is  in  direct  ratio  to  the  amount 
and  degree  off  defective  sanitary  arrangements,  that  I  conceive  the  pal- 
pebral conjunctiva  oilers  a  delicate  test  and  evidence  as  to  the  hygienic 
conditions  of  a  regiment."  t 

It  is,  therefore,   of  much  importance  to  discover  the  presence  of 

vesicular  granulations  as  early  as  possible,  in  order  that  the  hygienic 

conditions  of  the  ward  or  sleeping  apartment  of  the  patient  may  be 

thoroughly  examined.     Such  patients  should  be  placed  in  large,  airy, 

well  ventilated  rooms,  which  are  not  exposed  to  the  bright  sunlight. 

should  also  be  given  that  the  same  sponges,  towels  or 

r  are  sot  Hied  fitt  Indeed,  it  is  advisable  that  even  healthy 

B  wash  is   perfectly  clean  water  which  has  not 

been  1  by  others.     It  is  bettor  to  separate  those  affected 

•  in  the  healthy,  for  I  think  that  there 

i ilar  granulations  are  contagious,  more 

I  y  conjunctival  swelling,  and  a 

dents  should  be  in  the  open  air 

as  much  as  care  being  taken,  however,  that  they  are  not 

ul   bright  sunlight     Their  diet  should  be 

weak    or   scrofulous, 

bould  be  tered,     If  there  is 

a  little  dischai  mall  yellow  shreds  are 

.1  weak  a  .  rium  ( Zinc.  Sulph,  or 

t,  I — 4>  od  3j  Aq  r  Boracis  gr.  iv — vj  ad  3j) 

Ked  with  a  crayon 

lapis  di viiius.    Pricking  the 

i  It*  or  no  good.     The  •  he  or  the 


the  admirable  article 
motit  arulTcsteliu,  in  their 
valuable  paper  by  Dr.  Hairiou,  pub- 
1 1  liUire,  1 6 
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pulverizer  is  found  to  be  very  beneficial  ent. 

I  have  occasionally  met  with  condition  of  the  eyelids 

amongst  wealthy  persons,  in  whom  the  conjunctiva  was  in  a  state  of 
irritation  from  exposure  to  coldT  bright  1  and  where  no  faulty 

hygienic  arrangements  could  be  discovered.  The  affection  readily 
yielded  to  mild  astringents,  the  eye  douche,  and  careful  guarding  the 
eyes  against  exposure  and  too  much  reading,  etc.  Vesicular  granula- 
tion may  also  be  produced  by  the  long-continued  use  of  atropine.  I 
have  lately  met  with  some  striking  examph  m.     The  disuse  of 

the  atropine  and  the  employment  of  a  weak  astringent  coilyrium,  soon 
he  granulations  to  disappear;  but,  on  the  re- a \ •plication  of 
atropine,  a  fresh  crop  rapidly  sprung  up. 

We  must  now  pass  on  to  the  consideration  of  "  Granular  Ophthal- 
mia/* In  pi.  find  that  we  may  distinguish  two  Special  forms 
under  which  the  disease  shows  it. si  It',   viz.,   the  u<'ntet  which   is  often 

•  mpanicd  by  severe  inflammatory  symptoms,  and  the  chronic,  in 
which   these  are  sometimes   but    moderate,   and    occasionally  almost 

rely  absent.  Of  course,  we  meet  with  numerous  cases  which  cannot 
be  properly  placed  in  either  category,  but  Bhow  a  mixed  character. 
Prn<  it  is,  however,  of  much  consequence  to  distinguish  between 

acute  and  chronic  forms,  for  great  and  serious  mischief  may  accrue 
from  a  mistaken  diagnosis  and  treatment  of  a  case  of  severe  acute 
granular  ophthalmia. 
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If  the  attack  is  severe,  there  are  generally  marked  inflammatory 
.;  the  eyelids  are  red,  swollen,  and  cedeniatous,  and  on  opening 
the  eye,  we  see  that  there  is  a  good  deal  of  conjunctival  and  subcon- 
junctival injection.  The  d<  conjunctival  swelling  varies;  some- 
times it  i  cable,  more  especially  in  the  retro-tarsal  region,  and 
there  may  also  be  marked  serous  chemosis.  The  photophobia  and 
lachrymatioii  wry  great,  so  that  the  patient  is  quite  unable  to 
open  the  eye,  and  directly  it  is  attempted,  hot  scalding  tears  flow  over 

heck.     There  is*  t  v  throbbing  pajn  in  and  around  the  eye, 

and  perhaps  over  the  corresponding  half  ,,t"  the  head.     On  eversion  of 
the  lids,  WO  tind  that  the  conjunctiva  is  vascular  and  swollen,  and  that 

papilla  are  prom  1,   and   succulent.     On  closer  inspection 

K  or  without  a  magnifying  class)  we  notice,  scattered  between  the 
papi  I  he,  and  perhaps  almost   hidden  by  them,  nu memos  small,  round, 
white  bodies,  like  sago  grains,  wlneh  are  not,    however,  confined  to  I 
palpebral  conjunctiva,  but  extend  to  the  retro- tarsal  fold.    They  are  also 
seen  on  the   ocular  conjunctiva,  and  even  on  the  cornea, 
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where  they  give  rise  to  a  superficial  vascular  inflammation  (pannus). 

If  we  examine  the  cornea  iii  such  a  case  In  tin-  oblique  il lamination, 

and  tUrongh  a  magnifying'  glass,  we  find  that  this  opacity  is  composed 

of  a  quantity  of  small  elevated  grey  dots,  with  the  epithelium  raised 

over  them,     Numerous  blood-vessels  run  over  from  the  conjunctiva  to 

B6  spots,  giving  a  more  or  less  red  tint  to  the  opacity  of  the  cornea. 

This  vascular  opacity  may  involve  a  considerable  portion  of  the  cornea, 

and  is  not  chiefly  confined  to    the  upper  half,  as  is  the  case  in    the 

pannus  produced  by  the  frtfttrfotl  ftf  gfUHllffcilttH  0T]  eyelashes 

of  the  upper  lid  upon  th<  of  <he  cornea.      Sometimes  small 

ulcers  appear  ad  the  edge  of  tin-  cornea.     Whoa  the  acute  stage  has 

lasted  tor  a  few    Imvs,  the  symptoms  of  irritation  begin  to  diminish. 

The  severe  pain,  photophobia,  and  laehrymation  decrease,  I  he  papilla) 
at  the  same  time  beeomisg  more  turgid,  vascular,  and  prominent,  thus 
hiding   the  granulate  iflfffc    the   discharge,  which  has    hitherto 

n  chiefly  watery,  with  perhaps  only  a  few  yellow  Bakes  suspended 
in  it,  becomes  thicker  and  mueo-purulent  in  character.  The  intensity 
of  the  conjunctival  inflammation  varies  greatly;  sometimes  it  reaches 
iv  the  catarrhal  form,  at  others  it  assumes  a  severe  purulent  type. 
The  stage  of  purulent  ophthalmia  generally  lasts  for  several  weeks,  and 
then  the  symptoms  gradually  subside ;  the  papilhe  diminish  in  size, 
and  the  white  sago  grain  granulations  are  then  perhaps  found  to  have 
disappeared,  they  having  in  fact  been  absorbed  during  (he  innumma- 
tory  state  of  the  conjunctiva.  But  so  favourable  a  result  is  not  always 
obtained,  for  OH  the  decrease  of  the  inflammatory  symptoms,  and  the 
diminution  in  the  B1M  of  the  papilhe,  tli  vlit.  ,  uml  ftow  more  promi- 
nent, spots  may  reappear  between  them,  the  inflammation  having  been 
insufficient   for  their    absorption.      If  the   patient    is  exposed  to    any 

h  exciting  cause,  a  relapse  may  occur,  and  a  renewed  attack  of 
more  or  less  severe  acute  ophthalmia  may  take  place.  This  is,  however, 
far  less  common  than  in  the  chronic  form. 

Contagion  is  a  very  frequent  cause,  for  the  discharge  from  an  eye 
affected  with  acute  granulations  is  very  contagious,  more  especially 
during  the  mnco-purulent  stage.  It  does  not  necessarily  reproduce  the 
same  affection,  but  like  purulent,  or  even  diphtheritic  ophthalmia,  may 
give  rise  to  catarrhal,  puralent,  or  diphtheritic  conjunctivitis.  This 
will  depend  upon  local  and  individual  circumstances,  and  upon  the 
character  of  any  epidemic  of  conjunctivitis  that  may  lw  prevailing  at 
the  time  Another  \tvy  fruitful  source  of  acute  granulations  is 
defective  hygiene;  the  long  continued  use  of  atropine  may  also  pro* 
duce  them. 

The  M  in  acute  granular  ophthalmia  is  generally  favourable, 

if  the  true  nature  of  the  affection  is  recognised  at  the  outset,  and  a 
proper  course  of  treatment  is  adopted      Hut  it  the  disease  is  mistaken 
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fur  a  case  of  purulent  ophthalmia,  and  freely  treated  by  strong 
the  intensity  of  the  irritation  will  be  greatly  increased,  and  the  intlam- 
even  assume  ■  diphtheritic  character.     At   the  beat,   the 
salutary  inflammation  of  the   conjunctiva  will  be  suppressed,  and  the 
absorption  of  the  granulations  cheek 

The  treatment  must  vary  with  the  nature  und  stage  of  the 
We  must  especially  remember  that  when  the  aeute  symptoms  of  irrita- 
tion have    subsided,  our   chief   object    is    to    obtain.  >le,   the 
absorption    of  the    granulations    by  keeping   up    a    certain     amount    of 
iflaiiuiiatimi  of  the   DOnjund  i\  a.      The  degree  of  the  I                  raid  just 
autth                                s  absorption,  but  should   never   be  allowed   feQ 
Le  as  to  arrest  or  ffitatd 
If  there  is  much  photophobia,  laehrymatiou,  and  ciliary  irritation, 
the  :               care  mast  be  taken  to  avoid  all  stimulating  applications. 
Atropine  drops  (gr,  ij  ad  3j)  should  bo  applied  three  or  tour  times  daily. 
If  they  nre,    however,  fouud  to  keep  up  or  increase  the  irritabi: 
ley  should  be  at  once  exchanged  for  a  Belladonna  cully  rium  (Ext. 
illad,  5*s.  ad  Aq.  distill  Jj),  which  should  be  applied  somewhat  more 
ly,  and   in   larger  quantity.     At  the  same  time,  the  compound 
{elladonna  ointment  should  be  rubbed  into  the  forehead  every  four  or 
hours,  until  a  slight  papular  eruption  is  produced.     If  the  pain  in 
and  around  the  eye  is  ver\  sever©,  of  8  pulsating,  throbbing  character, 
and  increases  much  towards  night,  a  few  leeches  should  be  applied  to 
temple      Cold  compresses  are  also  of  much  benefit  in  subduing  the 
i  and  relieving  the  pain.     They  must,  however,  be  applied  with 
u,  and   then                           I.     If  the  cold  is  disagreeable 
to  t)                t,  warm  poppy  or  belladonna  fomentations  should  be  sub- 
ttexL      It    tin    conjunctiva   is  much  swollen,  more   especially  in  the 
»tro- tarsal  region,  it  may  be  lightly  scarinod,  care  being  taken  to  make 
-ions  very  superficial,  so  that  no  cicatrices  may  be  left.     Much 
and  comfort                                 seed  from  the  Application  of  a 
idagc.   for   this   keeps    the    eye   quiet,   and    prevents    the    irritation 
caused  by  the  constant  movements  of  the  lids. 

\VI  mptoms  of  irritability  subside,  and  the  disease  assumes 

it  ophthalmia,  it  must  be  treated  on  the 

same  rules  as  to  the  choice  and  mode 

of  application    of  caustics  apply  as   in    the   latter  disease.     The  only 

tee  being,  that  the  cauterization  must  not  be  repeated  so  fre- 

i  ust  remember  that  it  is  desirable  to  maintain  a  certain 

legTee  of  inflammation  m  order  to  favour  the  absorption  of  the  grauu- 

008.     But  care  must  be  taken  not  to  commence   the   u- 

,  whilst  there  is  still  considerable  irritability  of  tl  iicr- 

]  be  greatly  increased,  and  infiltrations,  or  even   o 
cornea,  may  be  produced.     In  those  cases  in  which  we  are  in  doubt 
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as  to  whether  the  irritability  of  the  eye  is  not  still  too  great  for  the 
appli cation  of  the  nitrate  of  silver  or  sulphate  of  copper,  it  is  always 
wiser  to  feel  oar  way  with  some  milder  application.  For  this  pui| 
we  may  try  a  weak  solution  (gr.  vi — x  ad  3J)  of  the  acetate  of  lead, 
a  little  of  which  Bhould  be  painted  over  the  granulations  with  a  brush, 
and  at  once  washed  off  with  warm  water,  and  if  this  is  well  borne,  and 
causes  a  subsidence  of  the  inflammatory  symptoms,  we  may,  in  the 
course  of  a  day  or  two,  pass  over  to  the  use  of  the  stronger  umilllifll 
But  if  any  infiltrations  or  ulcers  of  the  cornea  exist,  the  acetate  of  lead 
should  never  be  used,  as  it  will  be  precipitated  upon  the  cornea,  and 
give  rise  to  very  marked  Btains.  Von  Graefe*  strongly  recommends 
chlorine  water  for  the  purpose  of  paving  the  way  fur  the  use  of  stronger 
caustics  in  acute  granulations. 

When  the  crayon  of  nitrate  of  silver  and  potash  is  applied,  it  should 
be  at  MM  neutralized  by  the  application  of  salt  and  water.  As  anile, 
the  cauterization  should  not  be  repeated  inure  frequently  than  every  48 
hours.  Great  care  must  be  taken  if  any  ulcers  of  the  cornea  exist,  for 
they  may  be  easily  aggravated  by  too  free  a  use  of  the  nitrate  of  silver. 
If  there  is  a  great  deal  of  irritation,  1  often  apply  atropine  drops  in  the 
interval  of  the  cauterization.  When  the  swelling  of  the  conjunctiva  has 
considerably  subsided,  and  the  purulent  discharge  diminished,  the 
sulphate  of  copper  in  substance,  or  a  collyrium  of  acetate  of  lead  may 
be  employed  with  advantage.  If  it  is  found  that,  together  with  the 
diminution  of  the  inflammation  aud  the  size  of  the  papilla?,  the  granu- 
lations assume  a  more  prominent  character  and  increase  in  size  and 
number,  this  tendency  to  a  neo-plastic  formation  must  be  checked  at 
once,  and  their  absorption  hastened,  by  exciting  a  more  considerable 
amount  of  inflammation  by  means  of  a  freer  use  of  some  nBTMJit<\ 
especially  the  sulphate  of  copper,  which  possesses  the  great  advan- 
tage of  increasing  the  inilanimution,  without  giving  rise  to  thick  firm 
eschars. 

CHRONIC  GRANULATIONS. 


Instead  of  the  very  pronounced  symptoms  of  irritation  and  innam- 
mation  which  are  met  with  in  acute  granular  ophthalmia,  the  inflamma- 
tion accompanying  the  chronic  form  is  often  very  slight,  and  may, 
indeed,  be  almost  absent  at  the  commencement  of  the  affection.  So 
that,  in  fact,  persons  may  be  suffering  from  chronic  granulations  with- 
out being  aware  that  there  is  anything  particular  the  matter  with  their 
eyes ;  the  eyelids  being  only  a  little  glued  together  in  the  morning,  or 
there  being  perhaps  a  slight  feeling  of  roughness  under  the  eyelids.  At 
the  same  time,  the  upper  lid  may  hang  down  somewhat,  its  natural 

•  «  A.  f.  O./'  xt  2, 197. 
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folds  being  more  or  k  ,  and  the  palpebral  aperture  conse- 

quently narrowed.  During  all  tUis  time  the  conjunctival  inflammation 
maybe  almost  absent;  indeed,  it  is  ne\  prominent,  09  IB  pro- 

portion to  the  amount  of  the  granulations.  On  BfWWtt  o£  the  lids,  we 
at  once  notice  the  presence  of  the  granulations  in  the  form  of  small 
greyish-white  bodies,  like  tapioca  grains,  mo:  i  illy  at  the  retro- 

tarsal  fold,  and  in  the  vicinity  of  the  angles  of  the  eye.  They  may 
also  appear  on  the  palpebral  conjunctiva,  which  ill  iMlllMWfllll  mje 
and  swollen.  In  tins  situation,  however,  their  size  and  number  are  less 
than  at  thfl  retro-tarsal  fold.  These  may  be  termed  "simple  granula- 
or,  according  to  Slelhvag,  "granular  trachoma."  Generally, 
however,  this  coudition  is  soon  followed  by  inllani ma tory  symptoms. 
The  conjunctiva  becomes  vascular,  thickened,  and  swollen,  and  the 
papilhe  bypertrophled  and  prominent,  ha  granulations  scattered 

between  them.  Sere,  therefore,  we  have  true  grannJafcions  existing 
side  by  side  with  the  swollen  papillae,  and  hence  S  tell  wag  calls  this 
form  "  mixed  granulations."  The  lids  are  more  or  less  pulpy,  the 
conjunctiva  red  and  Bwollen,  especially  in  the  retro-tarsal  region,  and 

B  is.  perhaps,  some  chemosis  round  the  cornea.     The  discharge, 

eh  was  at  first  thin  and  watery,  with  only  a  few  yellow  flakes  sus- 
il  in  it,  becomes  thicker,  more  copious,  and  of  a  muco-purulent 
character      The  eyes  are  very  irritable,  and  at  experiences  a 

sensatiou  as  of  grit  or  sand  in  them,  especially  nnder  the  upper  lid,  and 
is  usable  to  expose  them  to  wind,  bright  glare,  dust,  or  to  long  con* 
tinned  work,  without  their  becoming  very  red,  watery,  and  inflamed. 

But  all  these  symptoms  vary  considerably  in  inteusitv 
the  degree  of  th<  ponying  conjunctival  iiitiai  Some- 

times this  assumes  a  mild  catarrhal  form ;  in  other  cases  it  is  more 
severe  and  of  a  purulent  type.     The  course  of  the  disease  is  often  ex- 

lely  protracte  Ling  over  many  months,  or  even  years.     A 

source  of  danger,  as  w «  11  as  of  annoyance  and  discomfort,  is  the  teudency 
to  relapses,  the  intensity  of  which  also  varies.     Thus  a  mild   attack  of 

nic  mixed  granulations  may  be  nearly  cored,  when  from  an  expo- 
sure to  some  irritating  cause,  a  relapse  occurs,  accompanied,  perhaps, 
by  a  him:-.  i  of  conjunctivitis   than   the   original  one,  and  a 

fresh  crop  of  trrai ml  it  e  the  former   ones   have  been 

absorbed.  These  intlammatory  symptoms  are,  however,  rather  due 
to    a   renewed    swelling  of   the  papilla?  than   to    a  new  formation  of 

Eolations.      Sometimes   these   relapses   are   accompanied   by 
>le  infiltrations  of  the  cornea.     Such   rclapies   may  o< 
and  again,  leaving  the  eye  each  time  in  a  worse  condition,  and  gradually 

ng  rise  to  various  serious  complications,  such  as  pannus,  trichiasis, 
entropion. 

k  is  severe,  and  the  crop  of  granulations  very  con- 
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siderable,  the  infiltration  but  too  often  extends  from  the  surface  to  the 
substance  of  the  conjunctiva.  The  granulations  then  become  more 
red,  prominent,  and  diffused  in  appearance  (hence  the  M  diffuse 
trachoma  '*  of  Stellwag),  and  are  often  divided  by  deep  chinks.  They 
are,  therefore,  less  distinguishable  from  the  papflha,  especially  as  the 
latter  often  assume  a  brownish-red  colour,  and  their  epithelial  layer 
becomes  somewhat  thickened. 

It  the  development  of  the  granulations  cannot  be  checked,  and  they 
extend  deeply  into  the  stroma  of  the  conjunctiva,  the  latter  often  con- 
tracts, atrophies,  ami  btftOBIM  Lrradnally  chauged  into  a  kind  of  fibrous 
trivial  tissue.    Tin  *  g  may  even  extend  to  the  cartilage,  and 

the  Lend  a  peculiar  glistening  or  tendinous  appearance  to  the 

surface  of  the  conjunctiva.  We  then  see  the  latter  occupied  by  narrow 
i;'<us  streaks,  the  longest  and  most  marked  generally  running 
parallel  to,  find  &bou4  one  line  from,  the  edge  of  the  hd.  Other  ten- 
dinOOi  streaks  extend  in  a  reticulated  maimer  towards  the  retro-tarsal 
fold.  But  if  the  atrophy  of  the  conjunctiva  and  cartilage  is  very 
I'lerable,  the  blood-vessels  gradually  bflflOmf  obliterated,  and  the 
surface  of  the  conjunctiva  then  as* mm  ,  waxy,  uniformly  ten- 

lie  papilhe,  follicles,  and  finally  the  Meibomian 
glands  becoming  destroyed.  It  is  important  to  remember  that  too  free 
a  use  of  ly  the  nitrate   of  silver  in  substance  or  in 

solution)  will  destroy  the  delicate  structure  of  the  conjunctiva, 
ami  ]  tore  or  lee  ices. 

(eo  extend  to  the  retro- tarsal   fold,  which  becomes 
free   border  is  shortened  and 
to   folds  at  the  point   where  it  is 
but,  on  account   of  this  short- 
lit  on,  so   that   the   fold  or  cul  de  sac 
rated.      This  condition  has 
ins.     If  it  is  very  con  ,   the 

dosed,  and  thus  a  certain  degree  of  lagoph- 

i  are  of  course  accompanied  by  an 

in  its  normal  secretions,  so  that  its  surface 

iryness   (xeropthaiinin)    is   often 

(i<>n   of  the  ducts  of  the 

this   portion   of  the   con- 


of  the  conjunctiva  and 
Lorleaed  and  incurved     If  this  be 

iiasis), 

rub  lriace   of  the  cornea.     This 

on  of  the  lashes,  or  extend  to  the 
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whole  row.  If  the  contraction  of  the  cartilage  is  considerable,  not 
only  the  eyelashes,  bw  edge  of  the   lid  will   be  rolled  in,  and 

ids  an  entropion  will  be  produced.  The  constant  friction  of  the 
dies  and  the  edge  of  the  eyelid  against  the  cornea,  irritates  the  Litter, 
id  86  rise  to  superficial  vascular  corneitis  (pannus).     This 

pannus  maybe  termed  "  traumatic  *'  (Arlt),  being  produced  by  the 
(notion  of  the  inverted  lashes,  or  of  prominent  granulations  or  papillae, 

the  pannus  which  is  due  to  an  extension  of 
the  granulations  on  to  the  cornea.  The  differential  diagnosis  between 
*  forms  is  generally  not  difficult.  In  the  latter,  we  can  trace 
the  extension  of  the  disease  from  the  ocular  conjunctiva  on  to  the 
cornea.  Small,  round,  elevated,  grey  infiltrations  are  formed  on  its 
surface  just  beneath  the  epithelium,  and  extend  over  a  considerable 
portion,  or  even  the  whole  of  the  coruea.  Between  these  little  nodules, 
blood-vessels  appear  in  more  Of  IfiM  ft  -tisiclerable  number.  These  in- 
•  •n  leave  behind   them  us   or   small   ulcers  on  the 

surface  of  the  cornea.    The  traumatic  pannus  almost  always  commences 
portion  of  tin  iding  from  the  periphery.    This 

is  due  to  the  fact,  that  the  granulations  are  generally  more  prominent, 
and  trichiasis  is  more  frequent  in  the  npper  lid  than  in  the  lower.  The 
pannus  frequently  remains  confined  to  the  upper  portion  of  the  cornea, 
the  lower  continuing  transparent.  Besides  the  incurvation  of  the 
edges  of  the  tide  and  consequent  entropion,  we  often  find  that  the 
palpebral  aperture  becomes  much  shortened  (blepuurophvmosis)  in 
chronic  granulations.  The  pros  mho  thus  exerted  on  the  eyeball 
increases  any  existing  pannus,  and  greatly  retards  the  cure  of  the 
l' ni  1 1  illations. 

Chronic  granulations  occur  most  frequently  in  adults,  and   are  but 
seldom  met  with   in  children,  or  the  very  aged.     Both   eyes  generally 
»me  affected    either  at    the  outset,  or  after  a  time.      It  has  been 
iitained  by  some  ophthalmic  surgeons  of  eminent  i  illy 

Arlt),  that  the  disease  is  often  due  to  (institutional  causes,  partieu- 
larly  scrofula.     Than  Joes  not,  however,  rap  ease,  although 

it  must  be  conceded,  that  it  is  t  li  in  weakly,  C 

and  scrofulous  individuals.  But  ill-health  is,  1  think,  rather  the  effect 
than  \    protracted  course  of   the  disease   is  sure  to 

tell  more  or  less  severely  upon  the  health  rind  spirit!  of  the  patient. 

1  Infective  hygiene  and  contagion  are  also  the  chief  causes  of  chronic 

granulations.     The  mnco-pnrnleut   ffiflofcarge  is   very  contagious,  and 

may  re-produce  a  similar  affection,  or  it  ni;  rrhal,  purulent, 

D  diphtheritic  ophthalmia,  just  as,  conversely,  these  diseases  may 

produce  granular  lids. 

It  is  probable  that,  as  in  purulent  ophthalmia,  the  disease  may  also 
pagated  by  the  air,  more  especially  if  it  is  accompanied  by  severe 
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purulent  discharge,  and  the  eases  are  crowded  together  in  small,  close, 
Ul-ventilated  rooms.  The  disease  may  occur  epidemically  and  endemi- 
eally.  It  spreads  rapidly  amongst  the  inhabitants  of  closely- crowded 
dwellings,  such  as  barracks  and  workhouses*  It  is  very  prevalent 
amongst  certain  nationalities,  where  the  people  are  crowded  together 
for  a  length  of  time  in  small  dirty  cabins,  filled,  perhaps,  with  smoke 
and  ammoniacal  exhalations.  Thus  it  is  very  common  amongst  the 
poorer  Irish,  and  also  Amongst  the  Russian  peasants  (Wecker), 

The  of  chronic  granular  ophthalmia  may  be  favourable,  if 

the  granulations  have  been  bat  Limited  in  number,  and  the  patient  has 
been  treated  from  the  outset,  it  must,  however,  be  always  remem- 
bered that  the  course  of  the  disease,  even  in  the  most  favourable  cases, 
is  apt  to  be  very  protracted.  This  will  be  more  especially  the  case,  if 
Hie  granulations  have  appeared  in  considerable  quantity;  if  they  have 
invaded  the  stroma  of  the  conjunctiva,  and  if  there  is  a  tendency  to 
relapses.  For  then  serious  complications,  sach  us  trichiasis,  entro- 
pion, and  pannus,  are  likely  to  occur,  and  will  not  only  aggravate  the 
symptoms,  but  greatly  retard  the  cure. 

In  t-  of  this  disease,  our  first  care  must  be  to  place  the 

patients  under  the  most  favourable  sanitary  conditions.  They  should 
take  a  good  deal  of  out-door  exercise,  their  eyes  being  protected 
against  wind,  dust,  and  bright  light  by  blue  glasses.  They  should  be 
warned  not  to  expose  themselves  to  any  irritating  causes,  as,  for 
instance,  tobacco  smoke.  I  have  often  known  the  disease  aggravated 
and  kept  up  by  the  patient  spending  much  time  in  a  room  tilled  with 
tobftOOO  smoke.  For  this  reason  no  smoking  should  be  allowed,  except 
in  the  open  air,  and  then  only  to  a  limited  extent.  The  general  health 
must  also  be  attended  to.  Not  only  may  the  patient  be  naturally  weak 
and  feeble,  but  the  severity  and  protracted  course  of  the  disease  are  but 

likely  to  affect  the  health,  and  at  the  HMD0  time  to  exercise  a  most 
depressing  influence  upon  the  mind.  The  diet  should  be  nutritious, 
and  easily  digestible,  and  malt  liquor  and  wine  will  generally  be  very 
beneficial.  If  the  patient  is  scrofulous,  or  weak  and  feeble,  cod  liver 
oil,  steel,  and  quinine  should  be  freely  given,  and  every  care  taken  to 
invigorate  the  constitution  as  much  as  possible  by  open  air  exercise, 
sea-bathing,  or  even  a  voyage. 

In  <>ur  local  treatment  we  must  be  chiefly  influenced  by  the  fact, 
that  the  maintenance  of  a  certain  degree  of  inflammation  of  the  con- 
junctiva is  necessary  and  desirable,  in  order  to  produce  and  hasten  the 
absorption  of  the  granulations.  Our  chief  efforts  must,  therefore,  be 
directed  to  maintain  the  requisite  degree  of  inflammation,  and  so  to 
balance  it  that  it  shall  not  on  the  one  hand  be  too  considerable,  nor  on 
the  other  too  slight  for  promoting  the  absorption. 

The  greatest  stress  must  be  laid  upon  the  fact,  as  Arlt  and  Stromeyer 
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remind  us,  that  the  purpose  of  the  cauterization  is  sol  that  of  chemically 
destroying  the  granulations,  for  this  would  lead  to  great  and  lasting 
injury  of  the  conjunctiva  from  the  destruction  of  ring  organs, 

and  the  formation  of  dense  cicatrices ;  but,  its  object  is  to  maintain  a 
?rtain  degree  ra?mia  and   inflammation  of  the  conjunctiva,  in 

ler  to  hasten  the  ai  of  the  granulations.     The  nature  and 

etna  be  caustic  must  vary  with  the  effect  we  desire  to  ppodti 

If  there  is  much  swell  i  16  conjunctiva  md  pa.pilln\  together 

a  thick,  copious  muco- pnrulent  discharge,  the  crayon  of  nitrate  of  stiver 
id  potash  should  be  applied,  its  effect    heing  at   once   neutralized   by 
ie  solution  of  salt  and    water.     Tlie  OHitaflWition   may  he   repeated 
B  hours.      If  the  patient  cannot   be  Mtn  sutliciently  frequently 
for  this,  he  should  use  a  OoUyrium  of  nitrate  of  silver  (gr.  ij — iv  ad 
or  of  sulphate  of  copper  of  the  sam<  '■..  f  wo  nr  thru  <dy. 

In  these  cases  we  may  also  of  0  enllyrium  of 

of  lead,  gr.  u — iv  ad  |j,  or  the  chlorine  water,  in  order  to  Mi  if  the 
conjunctiva  will  bear  the  nitrate  of  silver.    The  use  of  very  strong  solu- 

r,  x — xx  ad  \\)  are  not  judicious,  as  they  are 
it  too  likely  to  destroy  the  granulations,  tod  with  them  the  normal 
tare  of  the  conjunctiva,  instead  of  simply  favouring  their  absorp- 
1  think  the  era  yon  of  nil  -dver  or  copper  is  always  to  bo 

•forred  to  the  BM  of  collyria,  as  we  can  regulate  and  limit  the  effect 
he  cauterization  according  to  our  wish t  confining  it,  if  necessary, 
(ly  or  entirely  to  certain  portions  of  the  conjunctiva.     If  there  is 
considerable  swelling  oi'  the  conjunctiva,   especially  at  the  retro- tarsal 
f>ld*  superficial  scarification  maybe  employed  with  much  advantage. 
After  the  cauterization,  cold  compresses  should  always  be  applied  to  the 
lids,  in  order  to  diminish  the   inflammatory  reaction  ;  or  the  OOid 
douche  or  pulverizer  may  be  employed       If  the  conjunctivitis  is  so 
slight  as  not  to  produce  the  absorption  of  the  granulations,  but  rather 
to  encourage  their  development,  it  will  be  necessary  to  inei  < 
hyperemia  ami  inflammatory  swelling  of  the  conjunctiva.  The  repeated 
application  of  sulphate  of  OOppear  in  su!  very  effectual  for  this 

purpose.  The  same  effect  may  also  be  produced  by  the  application  of 
warm  compresses  over  the  Von  Qmeffe*  has  found  this  treat- 

ment ve:  dul,  especially  in  those  cues  in  which  the  granula- 

m  tend  to  extend  deeply  into  the  conjunctiva,  and  in  which  there  is 
not  a  sufficient  degree  of  hyperemia  ami  swelling  of  this  membrane. 
These  warm  compresses  should,  however,  only  be  ap]  i  limited 

peri*  a  too  considerable  an  inflammation 

and  too  great  an  irritability  of  the  eye. 

In  treating  chronic  granulations,  it  will  be  necessary  occasionally 
to  change  the  caustic,  as  it  loses  its  effect  after  a  time,  fnin  the  con- 
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junctiva  becoming  accustomed  to  it.  Thus  alum,  acetate  of  lead,  or 
tannin,  may  be  substituted  with  advantage  for  the  nitrate  of  silver  and 
sulphate  of  copper.  Some  patients  are  more  benefited  when  the  astrin- 
gent or  caustic  is  applied  in  the  form  of  an  ointment  than  of  a  collyrium. 
If  it  is,  therefore,  found  in  obstinate  cases  of  chronic  granulations  or 
chronic  ophthalmia  that  the  various  collyria  are  doing  but  little  good, 
an  ointment  must  be  substituted  for  them,  containing  sulphate  of 
copper,  nitrate  of  silver,  or  acetate  of  lead.  The  strength  of  the  oint- 
ment must  vary  with  the  severity  of  the  case,  but  as  a  rule  it  is  beat  t<  > 
employ  it  rather  weak  at  first,  for  fear  of  setting  up  too  much  irritation. 
The  following  proportions  will  be  found  most  generally  useful :  i.  Cupri 
snlph.  gr,  i — iv  ad  3j  Axnng.  2,  Argent  nitrat.  gr.  ss. — iii  ad  3j. 
3.  Plumb,  acet.  gr.  iv — xiL  ad  3j.  The  glycerine  plasma  may  be  sub- 
stituted for  the  lard,  A  small  portion  (about  the  size  of  a  split  pea) 
of  the  ointment  should  be  placed  with  a  probe  or  the  end  of  a  quill  OH 
the  inner  side  of  the  lower  lid;  the  eye  is  then  to  be  doted  and  the 
lid*  rubbed  over  the  globe,  so  that  the  ointment  may  come  in  contact 
with  the  whole  conjunctival  surface.  Great  care  must  be  taken  never 
\*>  order  any  preparation  of  the  salts  of  lead  if  there  is  any  abrasion  of 
tin-  epethelium  of  the  cornea  or  any  ulcer  of  the  latter,  as  it  will  produce 
an  indelible   land  stain,      Hairion*  strongly  recommends  the  use  of 

ii  in  ruses  of  chronic  ophthalmia,  etc,  etc.  He  employs  it  in 
forma,  as  a  eollyrium  and  as  a  mucilage.  The  former  contains  about 
12  grs.  of  tannin  to  Jj  of  distilled  water,  and  is  chiefly  indicated  in  cases 
of  catarrhal  uphlhalmia.  The  mucilage  is  much  stronger  and  is  employed 
in  chronic  granulations,  chronic  ophthalmia,  pannus,  etc.  It  is  to  be 
in  the  li  >ll<  >wing  manner:  One  part  of  tannin  is  to  be  dissolved 
ur  parts  of  water  and  this  solution  strained  through  fine  muslin, 
then  two  partifl  -if  mini  urubie  are  added  and  the  whole  carefully  mixed 

i  worked  up  into  mucilage.     A  small  quantity  is  to  be  npplied  n 
a  fine  earners  hair  brush   to  the  conjunctiva  of  the  lower  lid.      In 

.  and  chronic   ophthalmia  much  benefit  is 

from  the  application  of  astringents  and  caustics  to  the 

»f   the   lids.      Thus  a  solution  of  nitrate  of  silver 

■  I  \i  l    may  be  painted   «.ver   the  external  surface  of  the 

upper  lid,  or  a  compress  of  lint  dipped  in  it  and  laid  over  the  closed 

LibU.     Care  must,  ,  be  taken  that  the  solution  is  not  too  strong 

'■  It  may  easily  stain  the  akin.     Oam- 
I    in   tit  'llowing  lotions   and  In  id  0¥W  the 

closed  lids  will  also  be  found  very  beneficial.      1.  Liq.  plumb.  diac»  t 

i,i<l   plumb,  diaoeti  ,\j  boraeiffdjj  &q<  amygd&L  amar. 
aq.  dest.  Jvj.     These  compresses  are  to 
be  chain  mutes  and   en n tinned   for  minutes, 

•    Tenth  Tnuinlution  of  Mackenzie,  I,  p.  753, 


CHRONIC  GRAMJLATI' 


being  repeated  two  or  three  times  daily.   In  some  te  acetate 

of  lead  should  be  rubbed  in  (finely  powder-  •■••en   13m  grunuhi- 

tiona,     Thia  treatment,  which  was  •*,•  has  been 

practised  with  great  success,  especially  in  Belgium.  I  have  employed 
it  with  much  benefit  in  those  cases  in  which,  together  with  but  •  slight 
secretion  and  lachrymation,  the  granulations  are  prominent  and  fleshy, 
being  arrange*  1  in  rows,  with  deep  furrows  or  chinks  between  them. 
Finely  powdered  »f  lead  should  be  freely  robbed   into  these 

furrows  until  they  are  quite  filled  up.  The  effect  of  this  is,  fo  to  <*peak, 
to  choke  th*  granulations,  their  vitality  is  impaired,  i&d  they  gradually 
dwindle  down  in  size  and  disappear.  After  the  application,  the  con- 
junctiva looks  marbled  or  tattoed  of  a  red  and  white  colour,  the  chinks 
are  filled  up,  and  it  eoOfl  smooth  and  even.     An  important 

fact  in  connexiuu  with  this  treatment  is,  that  the  discharge  is  now  no 
longer  contagions ;  at  least  in  Belgium  it  is  always  considered,  when 
the  acetate  of  lead  has  been  rubbed  in,  that  the  patients  may  go  with 
impunity  amongst  healthy  persons ;  so  that  soldiers  affected  ? 
granular  lids  need  no  longer  be  confined  and  -.[united  from  the  ntliers, 
but  may,  if  they  are  able,  resume  their  duties  without  danger  of  spread- 
ing the  disease.  The  acetate  of  lead  i*b  best  applied  in  the  following 
manner; — The  eyelids  having  been  thoroughly  everted  and  the  retro- 
tarsal  fold  brought  well  into  view,  a  small  portion  of  very  linely 
powdered  acetate  of  lead  is  then  taken  up  in  ■  small  curette  and  dfl 
over  the  granulations,  being  well  rubbed  into  the  chinks  so  as  to  fill 
them  up.    Tin  from  the  conjunctiva  changes  the  powder 

into  a  thin  plasma,  which  runs  through  and  fills  up  the  Inrniws  bet  H 
the  granulations.  When  it  has  been  applied  to  every  portion  of  the 
granular  conjunctiva,  a  small  stream  of  cold  water,  either  from  a  Bponge 
or  an  india-rubber  ball  syringe,  should  be  made  to  play  upon  the  con- 
junctiva, in  order  to  wash  away  any  superfluous  quantity  of  the  powder, 
\Nliich  comes  away  in  small  white  flakes.     Both  eyelids  may  be  everted 

he  same  time,  so  as  to  fold  over  and  protect  the  pgrnea,  the  powder 
being    robbed    over    both    eyelids,    and    the     stream     of    water     up; 
before  they  are  replaced.     But  if  the  sinuilt;  n&OH  of  both  lids 

is  difficult,  or  the  patient  very  restless  and  unruly,  it  is  better  to  e 

lid  at  a  time.  It  is  best  to  commence  with  the  lower  lid,  for  if  the 
lead  be  applied  first  to  the  upper,  the  lower  becomes  reddened  and 
bathed  in  tears,  so  that  it  will  not  only  be  difficult  to  see  the  chinks, 
bnt  the  powder  will  be  readily  iway  by  the  tears,  whereas  the 

conjunctiva  of  the  upper  lid,  from  its  greater  expanse,  can  be  more 
readily  dried,  and  the  tears  are  hence  of  less  inconvenience. 

Directly  after  the  application,  there  is  an  increased  flow  of  tears, 
the  ocular   conjunctiva  becomes   injected,    and   this    is   accompanied 
•  French  Translation  of  Mackenzie*!  Treating  I,  748. 
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perhaps  by  considerable  irritation,  heat,  and  smarting  in  the  rye,  bnt 
these  symptoms  will  soon  yield  to  the  application  of  cold  compresses. 
In  about  half  an  hour,  the  lids  should  be  everted  and  the  e'-njunctiva 
again  washed  by  a  stream  of  water,  in  order  that  any  remains  of  the 
lead  may  be  removed.  The  conjunctiva  will  now  be  more  Bmooth  and 
even,  the  chinks  bef  u  BSD  I  lie  granulations  being  filled  up  and  obliterated 
by  the  powder,     If  the  application  lias  been   insufficient  or  too  super- 

I,  the  granulations  will  reappear  after  a  time  and  increase  in  size 
and  prominence,  rendering  a  fresh  application  of  the  remedy  necessary. 
If  the  acetate  of  lead  is  earefnlly  applied  and  the  surplus  well  washed 
away,  I  cannot  say  that  I  have  ever  seen  any  disadvantage  arise  from 
itfl  employment,  nor  have  I  found  that  it  roughens  the  lids  and  thus 
irritates  the  surface  of  the  cornea.  The  best  mode  of  applying 
the  notation  of  the  acetate  of  lead  ia  to  evert  the  lids,  and  after  drying 
the  eunjunetiva  with  a  piece  of  linen,  to  apply  it  with  a  small  brush 
to  the  griMinlfttiottfl,  this  being  neutralized  after  a  few  seconds  with 
tepid  W&ter.      Th«  h  of  the  solution  should  vary  frotiD  6  i<*   tO  oc 

20  gTttina  tQ  the  ounee,  IflOOFdiBg  to  the  condition  of  the  eonjunctiva, 
and  it  should  l>e  ftp]  -y  other  day. 

I  must  strong  he  application  of  undiluted  liquor  potaam 

to  the  granulations,  ns  this  not  only  more  or  km  destroys  the  stroma 
Of  the  OOnjUO  ideralaY  I  ding 

I  exist,  the  tr«  ijunc- 

ropine  should  be  applied  in 

a  firm  compress  bandage  often  acts 

ng  the  growth  of  the  granulations,  and 

er   local    remedies  must    be  at   the 

g»n;  o  been  suggested  to  keep  np  a  oonsider- 

ion  by  ivory  plate  lie  lids.* 

n  the  friction  of 

or  upon  entropion, 
they  an  te  pannus 

ranular   lids  and   the  pannus   have 
defiance  to  the  most 
I  applications  of  every  kind 
i'le.     In  some  cases,  in 
e   and  vasvulnr,  1    lmve   found   con- 
part  of  oil  of  turpentine 
plied  one 
.:      This  oollyrium  was,    1  believe,  first 

Quart.  Journal  Med.  Science/' 


iided  by  I  I  If.  on  the  dia&ppi  of  the  pannus,  we 

find  the  curvature  of  iderably  altered,  or  ft    cent 

Opacity  remaining,  it  may  l>c  UOOQtiary  to  make  an  artificial  pupil,  either 
1»\  .in  iridectomy  or  an  irifloflnflTfT  If  the  palpebral  aperture  is  much 
shortened,  and  the  eyelids  thus  i  ill,  the  onto  canthua 

should  be  divided  with  a  pair  of  scissors,  so  as  to  widen  the  opening  of 
tin-  lids  and  relieve  the  pressure.     (Vide  operation  of  Canthoplu 

Von  Graefe*  has  found  great  benefit  from  chlorine  water  incases  of 
even  severe  complete  pannns.      He  especially    mentions  two  oaaui 
which  the  pannus  was  so  advanced  that  the  patients  could  only  dis- 
light  from  dark,  and  were  quite  suable  fco  count  fingers.     In 
both,  in  «t  only  hail  various  caustics,  such  as  n  pliate  of 

copper!  act  r.,  d,  been  applied  for  many  mouths  without   avail, 

but  tryudccfoniy  bad    bl  raied,  and    in  OBfl   inoculation,  without 

any  beneficial  result.     Alter  using  the  chlorine  water  for  six  or  eight 

both  so  much  improved  as  bo  be  able  to  fl  vay 

iy  well.  In  other!  tees  ofpaimna,  be  has  also 

experienced  much  benefit  from  its  use,    The  chlorine  water  is  either  to 

-ed  as  a  d  and  drop]  'he  eye  once  or  twice  daily,  or 

I.,  be  lightly  brushed  ore*  bfc  1  oonjunoi 

cases  of  pannus,  more    especially  if  it  only 
involves  a  p-  the   cornea,   syudectoiny    may   lie    tried.     This 

operation,  which  was  first  h  I  by  Pr.  r'uruari,t  proves  useful  in 

see  of  im  *  annus,  in  which  |  portion  of  tin*  cornea  is  clear,  so 

that  [I  would  nor  l»,  <ai'e  to  perform  inoculation,  or,  if  the  latter  is  for 
some  reason  inapplicable  in  casts  of  complete  pannns.  The  object  of 
tlie'  is  to  cut  off  the  supply  of  blood  from  the  cornea  by  a 

inly  of  the  conjunctival,  but  also  of  the 
Subconjunctival  vessels,  It  is  a  less  dangerous  and  troublesome  pro- 
ceeding than  inuculalinn.  It  must,  however,  be  also  admitted  that  it  i« 
iint  -fu.1,  the  cases  improving  perhaps  somewhat  at  first, 

the)  tea  place. 

performed   in   the  following  manner : — The 
ibould  be  placed  thoroughly  under  the  induence  of  chloroform, 
as  the  operation  li  ntful  and  pro  ad  the  eyelids   should 

be  k  ilum.     The  operator  then  seizes  with  a 

pair  of  force ph  a  portion  of  the  conjunctiva  and  ■aboaDJnnotiTa]  tissue, 

i,  so  as  to  fix  (  readily.     He  next  with  a  pair  of 

ular  incision  through  the  conjunctiva,  all 


stf2,  No.   1  le  also  on  Article  upon  the  inbject 

by  Mr    Bader,  M  Roy.   Load.    0  >p.  Report*,"  re,  22.     Thi*  operation  ha§ 

raeeired  various  names  \  at  one  time  it  wn*  termini  I'iivumcuioa  of  tb*  somen 
i»  now  generally  called  either  Svndectomy  or  !'• 
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round  the  cornea,  and  about  an  eighth  of  an  inch  froffl  the  edge  of  the 
latter,  and  parallel  to  it.  This  eireular  band  is  then  ijfieneoted  off,  and 
excised  close  to  the  edge  of  the  cornea,  bo  that  a  wide  circle  of  con- 
junctiva may  be  removed  all  round  the  cornea,  For  the  purpose  of 
more  easily  rotating  the  eye,  two  small  portions  of  conjunctiva  should 
be  Ll  fl  standing  near  the  cornea  until  the  operation  is  completely 
finidied,  when  they  are  to  be  snipped  off.  A  circular  portion  of  the 
subconjunctival  tissue,  corresponding  to  the  wound  in  the  conjunctiva, 
is  next  to  be  removed,  quite  close  to  the  sclerotic,  so  as  to  bare  the 
latter  completely;  if  small  portions  of  subconjunctival  tissue  remain 
adhering  to  it,  they  BMfcJ  be  craped  off  with  the  edge  of  a  cataract  DT 
iridectomy  knife.  Some  of  the  larger  vessels  upon  the  cornea  may  also 
be  divided  near  its  edge.  Dr.  Fnmari  advises  that  the  exposed  sclerotic 
should  be  cauterized  with  nitrate  of  silver.  This  is,  however,  a  most 
dangerous  proceeding,  as  it  hi  but  too  likely  to  produce  inflammation 
and  sloughing  of  the  sclerotic  and  cornea.  Cold  empresses  should  he 
applied  until  the  symptoms  of  inflammatory  reaction  have  subsided. 
These  are,  as  a  rule,  but  moderate,  and  the  photophobia  pain  and 
lachrymation  generally  disappear  in  about  48  or  60  hours.  It  is 
wise  to  keep  the  patients  in  the  hospital  for  a  few  days,  so  that,  if 
severe  inflammatory  symptoms  should  supervene,  they  may  be  treated 
at  once. 

In  those  cases  of  inveterate  pannus  in  which  the  latter  is  thick, 
vascular,  and  covers  the  whole  of  the  cornea,  and  in  which,  on  account 
of  the  cicatricial  changes  in  the  conjunctiva,  it  ia  impossible  to  excite 
sufficient  hyperemia  and  swelling  of  the  conjunctiva  for  the  absorption 
of  the  granulations,  it  may  be  necessary  to  produce  a  purulent  inflam- 
mation of  the  conjunctiva  by  the  inoculation  of  pus,  in  order  that 
the  granulations  may,  if  possible,  1h'  bfaeorbed  and  the  cornea  cleared 
during  the  progress  of  the  inflammation.  This  proceeding,  which  was 
first  advocated  by  Piringer,  has  long  been  extensively  and  successfully 
practised  in  Belginm,  where  granulations  are  very  common  amongst 
the  soldiers,      In  England  it  has  also  been  very  largely  and  successfully 

loyed,  more  especially  at  the  Royal  London  Ophthalmic  Hospital, 
Moorfields,  where  Mr.  Bader  first  introduced  it.  I  have  seen  many 
admirable  cures  produced  by  it,  and  patients  restored  to  the  enjoyment 
of  excellent  sight  (some  being  able  to  read  No.  1  of  Jager)  who  had 
been  suffering  from  so  dense  a  pannus  that  they  were  unable  even  to 
count  fingers.  Tn  many  of  these  cases  most  other  remedies  had  been 
tried  without  avail.  The  chief  danger  is,  of  course,  that  the  purulent 
inflammation  which  is  induced,  should  be  so  severe  as  to  produce  suppu- 
ration of  the  cornea  and  loss  of  the  eye.  But  it  is  surprising  what  a 
degree  of  inflummatioc  dar  and  Oompletely  patulous  cornea 

will   bear  with   impunity,  and  be,  perhaps,   finally  restored  to  almost 
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normal  transparency.  It  may  be  laid  down  nn  a  rale,  that  the  more 
vascular  the  cornea,  the  less  danger  ifl  there  of  its  sloughing,  for  the 
numerous  hloofl  HHMHiln  OH  its  surface  will  maintain  its  vitality  during 
the   jMirulfiit    bkflj  i.     Inoculation  is,  therefore,  much  loss 

where  the  vascularity  of  the  cornea  is  but  moderate,  and  is  inadmissible 
if  ■  portion  of  it  remains  transparent.     Another  danger  of  inoculation 
I  Mat  the  matter,  instead  of  Betting  up  purulent  ophthalm  j:\vb 

rise  to  diphtheria  li  1  nit  very 

Blight  in  England,  but  we  have  seen  that,  in  eertain  parts  of  the 
continent,  more  espccitdly  Berlin,  thi*  affection  is  but  of  too  common 
occurrence,  and  that  the  mild  forms  of  conjunctivitis  often  produce  the 
mo* t  virulent  form  of  diphtheritic  ophthalmia.  For  this  reason,  it  is 
hardly  safe  to  inoculate  a  case  of  pannus  with  even  the  mildest 
purulent  matter,  for  we  have  no  guaran:  'i   may  not  give  rise  to 

diphtheritis.  Von  Graefe  has  called  special  attention  to  this  fact, 
and  has  been  obliged,  in  consideration  of  bo  great  a  rink,  to  abandon 
almost  entirely  the  employment  of  inoculation  in  the  treatment  of 
pannus.  In  England  the  occurrence  of  diphtheritis  is  extremely  rare, 
and  I  have  not  seen  a  single  case  of  inocnhitkm  in  which  it  has  ensued. 
Many  Burgeons  are  still  very  much  afraid  of  inoculation,  but  I 
think,  when  we  consider  bow  utterly  hopeless  most  cases  of  severe 
chrome  pannus  are,  that  we  an  justified   b  ly  recommending 

degree  of  risk  for  the  eliai  .iin- 

inga  useful  amount  of  Bight.  I  do  not,  therefore,  besitate  to  employ 
it  iii  inveterate,  QOXDpIl  -slur   pannus,  in  whieh  the  other 

remedies  have  been  tried  without  avail,  for  in  such  we  must  admit  that 
it  is  our  bat  I   no  other  chanee  of  restoring  the  sight 

.  er,  be  taken  in  the  choiee  it  matter, 

and  in  regulating  its  sirei  ding  to  the  exigencies  of  the  case. 

The  more  dense  and  vascular  the  pannus,  the  stronger  may  the  matter 
be.     Thebestand    sal  obtained   from  the  eyes  of  an  in: 

from  puurlent  ophthalmia,  more  especially  if  the  disease  is  in 

n   of  the  uly  a  very  slight  one, 

more  active  and  powerful   than   tlo-  whitish  dis* 

charge,  as  is  also  that  taken  from  the  eye  during  the  acute  stage  of  the 

ase. 

The  matter  from  an  eye  suffering  from  inoculation  is  stronger  than 
from  an  infiu  ppears  to  be  increased  by  the  inoeu- 

n.     Gonorrhoea]  matter  ia  rong  and  dangerous.     Even  in 

the  worM  prefer  the  whitish  discharge  from  an  Mr.  Law- 

son,  who  has  had  very  great  ex  in   this  subject  of  inoculation, 

ily  pointed    out,*  that  in  using  gonorrhoea!  mat 
■  ■  Rov.  Lond.  Ophth.  lloap.  Reports/*  iv.  p.  183. 
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there  is  the  risk  of  its  being  tainted  by  the  sypliilitic  virus  through  a 
chancre  perhaps  existing  in  the  urethra. 

The  mode  of  inoculation  is  as  follows  : — A  drop  of  pus  from  the  eye 
of  an  infant  affected  with  purulent  ophthalmia  is  to  be  placed  with  the 
tip  of  the  finger  (or  ,'i  camel's  hair  brush)  on  the  inside  of  the  lower 

'  id,  and  left  there.  Within  24  hours  of  the  inoculation,  the  eyelids 
generally  begin  to  swell  and  become  tedematous,  often  to  a  very  con- 
siderable degree;  this  is  accompanied  by  more  or  less  irritability  of  the 
eye,  photophobia,  and  lachrymation.  In  the  course  of  three  or  four 
days  all  the  symptoms  of  an  acute  purulent  ophthalmia  set  in,  together 
with  a  copious,  thick,  creamy  discharge.  The  disease  mostly  runs  its 
course  in  from  three  to  four  weeks,  by  the  end  of  which  time  the  cornea 
is  generally  much  more  clear,  and  the  granulations  diminished.  This 
improvement,  however,  continues  to  increase  for  many  weeks,  or  even 
months,  No  treatment  is  to  be  adopted  for  checking  the  course  of  the 
inflammation.  After  the  second  or  third  day,  the  patient  may  be  per- 
mitted to  wipe  away  the  discharge  with  a  sponge  or  a  bit  of  linen,  so 
as  to  cleanse  the  eye.  But  however  severe  the  inflammation  may  be, 
it  must  be  allowed  to  run  its  course  unchecked  by  the  use  of  astringent 
orca'  font. 

One  eye  should  be  inoculated  at  a  time,  the  other  being  carefully 
closed  by  the  hermetic  collodion  compress.  This  must  be  more  espe- 
cially done  if  this  eye  is  sound.  Indeed,  in  such  case  it  may  be  a 
question  whether  the  diseased  eve  should  be  inoculated  at  all,  for  feu 
that,  through  any  mischance  or  carelessness,  the  healthy  eye  should 
become  affected.  In  deciding  this  point,  we  must  be  chiefly  guided  by 
individual  considerations.  The  compress  should  be  removed  every  day, 
in  order  that  the  eye  may  be  washed  and  cleansed,  during  which  pro- 
cess, of  course,  the  greatest  care  must  be  taken  that  no  matter  gets 
into  it. 

A  very  interesting  and  important  fact  has  been  pointed  out  by 
Mr.  Lawson,*  viz.,  that  a  preliminary  syndertomy  appears  to  render 
the  inoculation  a  safer  proceeding,  for  the  conjunctiva  and  subconjunc- 
tival tissue  having  been  removed  from  around  the  cornea,  the  intensity 
of  the  inflammation  at  this  point  is  greatly  diminished,  and  the  cornea 
less  apt  to  suffer.  In  cases,  therefore,  in  which  the  pannus  is  not  very 
vascular,  or  does  not   involve  the  whole    of  the   cornea,  and  where, 

refore,  inoculation  might  pmvc  dangerous,  it  would  be  advisable  to 
precede  it  by  a  syndectomy,  and  then,  when  the  eye  has  quite  recovered 
from  this,  to  employ  inoculation. 


•  "  Boy.  Load.  Ophtk.  Ho»p.  Report*,"  iw,  p.  185. 
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The  disease  is  generally  ushered  in  by  a  feeling  of  heat  and  itching 
in  the  eyelids,  and  a  watery  and  irritable  condition  of  the  eye.     These 

ptoms  of  irritation  increase  until  there  may  be  a  very  considerable 
amount  of  photophobia,  lachrymation,  and  pain  in  and  around  the  eye 
(eiliary  neuralgia).  The  latter,  however,  is  never  so  severe  when  the 
phlyctenule©  are  confined  to  the  conjunctiva,  as  when  they  also  invade 
the  eornea.  There  is  also  more  or  less  conjunctival  and  subconjuno- 
crion,  the  degree  and  extent  of  which  vary  with  the  intensity 
and  extent  of  the  disease.  Sometimes  the  injection  is  only  partial  and 
confined  to  a  certain  portion  of  the  ocular  conjunctiva.  We  then 
notice  a  triangular,  fan-like  bundle  of  conjunctival  vessels,  extending 
from  the  retro-tarsal  region  towards  the  edge  of  the  cornea.  The  base 
of  the  triangle  is  turned  towards  the  palpebral,  and  the  apex  is  at  the 
cornea.  Beneath  the  conjunctival  injection  is  observed  a  correspond- 
ing rosy  zone  of  subconjunctival  vessels.  At  this  spot  there  is  also 
generally  a  slight  cedematous  swelling  of  the  conjunctiva  (serous 
chemosis).  At  the  apex  of  the  triangle  of  vessels,  one  or  more  small 
herpetic  vesicles  or  pustules  make  their  appearance,  which  are  semi- 
transparent,  or  of  a  yellowish-white  colour,  and  about  the  size  of  a 
small  millet  seed.  They  are  especially  apt  to  occur  at  the  outer  side 
of  the  cornea,  and  are  often  symmetrical,  being  formed  at  the  outer 

i helium  which  covers  the  phlyctenula  is  soon 
shed,  leaving  a  small  excoriation  or  ulcer,  which  gradually  dwindles 
down  and  becomes  completely  absorbed.     In  otli  the  nicer  in- 

creases somewhat  in  size  and  depth,  and  its  contents  become  yellow  and 
opaqne ;  but  after  a  time  it  is  covered  again  by  epithelium,  and  its 
contents  then  gradually  undergo  absorption.  With  the  appearance  of 
the  phlyctenula,  the  symptoms  of  irritation  generally  diminish,  especially 
when  the  epithelium  is  shed  and  the  contents  of  the  vesicle  escape. 
As  the  latter  is  being  absorbed  the  vascularity  decreases,  but  at  the 
same  time  the  conjunctiva  may  become  somewhat  swollen,  especially 
<>n,  and  this  is  accompanied  by  a  muco-purulent 
discharge;  so  that  we  have  in  fact  a  combination  of  catarrhal  and 
phlyctenular  ophthalmia.  The  affection  may,  however,  have  this  mixed 
character  from  the  out 

If  the  phlyctenule  are  not  confined  to  one  portion  of  the  ocular 

but  are  sc  About  m\  various  parts  of  it,  in  perhaps 

considerable  numbers,  the  vascularity  is  diffuse  and  well  marked.     The 

symptoms  of  1  are  more  pronounced,  and  the  ciliary  neuralgia, 

■ry  mat  ion,  and   photophobia  greater.     The  latter,  indeed,  is  some. 

k  s  excessive  in  phlyctenular  ophthalmia,  more  especially  in  scrofu- 
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kraa  children,  and  is  often  qnite  disproportionate  to  the  amount  of  the 
<:les.     The  phlyctenule  frequently  form  at  the  edge  of  the  cornea, 
surrounding  it  like   a   row  of   beads,  or   they  occur    at   the    limbus 
conjunctiva*,  lying  partly  on  the  cornea  and  partly  on  the  conjunct 

1 1  to  affection  appears  simultaneously  on  the  conjunctiva 
and  the  cornea.  The  pustules  sometimes  increase  considerably  in  size 
and  depth,  the  inflammation  extending  to  the  subconjunctival  tissue 
(episcleritis),  and  even  pei-hups  to  the  Buperficia]  layers  of  1  he  sclerotic. 
The  Corresponding  portion  of  the  conjunctiva  and  subconjunctival 
tissue  are  then  often  very  vascular,  and  considerably  thickened  and 
swollen,  BO  that  the  pustules  appear  situated  upon  a  prominent  base* 
The  vascularity  (especially  of  the  subconjunctival  tissue)  is  of  a 
peculiar  dusky,  bluish-red  tinge,  which  is  very  easily  recognised. 
This  form  is  extremely  protracted  and  very  prone  to  relapses,  so  that 
many  months  may  pass  before  it  is  cured.  When  the  pustules  are 
very  numerous,  it  has  been  termed  p  ious. 

The  prognosis  of  phlyctenular  ophthalmia  is  generally  very  favour- 
able, especially  if  the  case  is  seen  early ;  if  the  phlyctenule  are  few  in 
number  and  limited  to  one  portion  of  the  conjunctiva;  if  tin-  emu 
not  affected,  and  there  is  no  episcleritis.  In  favourable  cases,  the 
disease  generally  runs  its  course  in  from  ten  to  fifteen  days,  and  disap- 
pcars  without  leaving  any  trace  behind  it.  Very  mild  cases,  in  which 
only  one  or  two  small  phlveh  nuhr  form  near  tin  edge  of  the  cornea 
without  much  irritability  or  vascularity  of  the  eye,  may  even  be  cured 
in  five  or  bix  days,  simply  by  a  few  insufflations  of  calomel,  without 
any  other  treatment  whatever.  The  chief  source  of  trouble  and  an- 
noyance is  the  great  tendency  to  relapses.  Perhaps  just  na  the  disease 
seems  to  be  all  but  cured,  fresh  symptoms  of  irritation  supervene;  and 
a  new  crop  of  phlyctenule  appear.  If  the  disease  then  becomes  compli- 
cated with  episcleritis,  its  course  may  bo  very  obstinate  and  protracted. 
Phlyctenular  ophthalmia  occurs  by  far  most  frequently  amongst 
children,  especially  those  of  a  feeble,  scrofulous  habit,  and  of  a  highly 
nervous  excitable  temperament.  Stellwag  is  of  Opinion  that  local 
irritants  acting  upon  the  ciliary  nerves  may  give  rise  to  it;  as,  for 
instance,  the  premature  and  excessive  use  of  strong  astringent  collyria 
in  some  ophthalmia*,  whilst  the  irritability  «»f  the  eye  is  still  very  great. 
The  irritation  may  also  be  propagated  from  other  branches  of  the  fifth 
to  the  ciliary  nerves,  as  in  cases  of  eczema,  impetigo  of  the  cheek,  the 
mucous  membrane  of  the  nose,  etc.  Indeed,  he  thinks  that  the  disease 
is  of  an  herpetic  nature,  and  hence  terms  it  H  herpes  OOnjimctlTO."  Some 
of  ita  varieties  do  not,  however,  bear  any  resemblance  to  herpes  in 
their  course. 

The  Areofrtafti  must  be  especially  directed  to  the  following  points: 
to  diminish  the  irritability  of  the  eye,  to  prevent  any  graver  complica* 
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o  hasten  tt  the  phlyctenular,  to   pi.  pos- 

sible the  oooniTMfeOa  of  h  re  In  pee,  and  t<  e  and  strengthen  the 

pati-  i.' nil  health. 

If  the  photophobia  is  very  considerable,  a  compress  of  charpie  should 

be  applied  to  the  eye.      Thw   will  prevent    the    constant  friction  of  the 

against  the  eyeball,  which   greatly  increases  the  it  and 

impedes  the  regeneration  of  the  epithelial  layer  over  the  vesicle  or 

ulcer.  This  point  should  be  more  especially  at  I  if  the  phlyctenular 

occur  on  the  cornea,  for  then,  M  WB  *hull  see  hereafter,  if  their  epithe- 

Hal  covering  is  shed,  the  denuded  nerve  fibres  of  tl  i  are  ttpo 

and  this  frequently     gives  rise  to  great  irritabili'  .  and  the 

it  intense  photophobia,  mptoms  often  rapidly  ring 

us  soon  as  the  phlyctenular  are  again  covered  by  epithelium.  In  children 

the  compress  is  especially  useful,  lor  it  pi  rubbing 

the  eyes  with  their  hands,   which  greatly  aggravates  the  irritability. 

Koran  BV,  the  compress  din  motion,  sn;iks  up  the  tears, 

and  thus  prevents  their  001  ek,  whir1  g  ives  rise 

.-i tii »ns  and  eczema  of  the  lower  eyelid   and  cheek.     The  com* 

press  Bhould  be  changed  every  four  or  tive  hours,  the  eye  washed 

hike- warm  water,  and  1  he  crusts  re  u  ilu   edges  of  the  lids. 

he  latter  are  e  simple  oermUi  or-  wntk   nitrate  of 

urv  ointment  should  l>e  applied  to  them.  The  same  remedies  are  to 

be  applied  to  the  nostrils  if  they  are  excoriated,  or  a  small  dossil  of  lint 

soaked  in  olive  oil  should  be  inserted  ire  >  much  thick 

disc!  im   the  nose,   the   inside  of  the  nostril    should   be  lightly 

-icd  with  a  finely  pointed  crayon  of  nitrate  of  Bilver.     Liebreich* 

strongly  recommends  the  M  Eau  de    Lnharraqoe"  (a  solution  of  soda 

mipi  with  chlorine  gas)  for  this  purpose.     If  the  lower  lid  and 

:uutoiiK,  a  little  violet  pOwdflf  should 

be  dusted  over  the   sores,  or   we  may    use    the    following   powder — 

id.  3j — ij  Pulv.  Ainyl.  §ij«     The  following   legions  will  also  be 

mt\  iceahle  :  —  Plumb  gr.    xt    Glycer.   511 — Jss., 

Aq.  dist.  $vj,  *°  be  applied  three  or   four  times  daily.     Instead  of  the 

f  lead.  Borax  (5\j)  neiy  be  employed  Airopint  drope  must  be 

•plied  three  or  four  times  a-duy,  but  if  they  are  found  rather  to  increase 

allay  the  irritabi  I  rium  (Ext.  Bellad. 

ad  Aq.  diat.  51J)   must  be  sul  or  them.     The  compound 

lonna  o  uould  be  rubbed  over  the  corresponding  half  of  the 

forehead  times  daily,  until  a  slight  papular  eruption  is 

produced     When  the  symptoms  of  irritation  have  subsided,  we  must 

iQiee  b>  the  in.sulllation  of  calomel,  and  the  application  of  the 

iiu  Tit ,  t  w  1  winch  may  be  regarded  as  specifics 

tenular  ophthalmia.    Indeed  the  calomel  often  acta  as  a  charm, 

•  ■■  Klin,  MoaaUbh,"  18&1,  p.  898, 
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frequently  causing  a  well-marked  phlyctenuln,  together  with  the  accom- 
panying vascularity,  to  disappear  completely  in  the  course  of  two  or  three 
days.  It  should  not  be  applied  whilst  there  is  much  vascularity,  pho- 
t ophotua,  or  lachrymation,  as  it  is  apt  to  prove  too  irritating,  but  when 
i  hese  symptoms  have  subsided,  it  should  be  tried  in  very  small  quantity 
at  first,  so  that  wo  may  feel  our  way.     Its  beneficial  effect  appears  to  be 

■■deal,  and  nut  that  of  a  simple  mechanical  irritant,  for  experiments 
made  with   other  finely  powdered    ratal  --''gar,  magnesia,  etc.), 

proved  ineffectual.     It  is  supposed  to  act  on  the  Meibomian   glands,  or 

be  epithelial  cells  of  the  OMnjunetiva.  Donders  lias  found  that  after 
its  use  some  of  the  Smaller  conjunctival  vessels  appear  to  become  oblite- 
rated. 

The  calomel  should  be  finely  powdered  and  perfectly  dry,  so  that  it 
does  not  form  clots  on  the  conjunctiva  or  cornea,  for  tfaoeo  would  act 
as  mechanical  irritants.  It  should  be  applied  with  a  small  camefs 
hair  brush,  held  lightly  between  the  forefinger  and  thumb;  and  a 
slight  quick  fillip  with  the  middle  finger  will  readily  jerk  some  of  the 
powder  b  r.     Care  should  be  taken  not  to  dust  in  too  much, 

more  especially  at  first,  otherwise  it  may  produce  a  good  deal  of  irrita- 
tion. It  should  be  applied  every  day  or  every  oUtev  day,  according  to 
the  requirein.  the  ease,  but  if  the  lids  become  much  gummed 

together  in  the  evening,  it  should  be  employed  less  frequently.   It  is  an 

llent  remedy  to  prevent  relapses,  and  should,  (therefore,  bo  continued 
for  eight  or  ten  days  after  the  disease  is  cured.  1  am  in  the  habit  of 
directing  the  patients  to  re-apply  it  at  onee,  if  they  experience  any 
renewed  irritation  in  the  eve,  for  its  timely  use  will  generally  succeed 
in  cut  ting  short  a  renewed  attack  of  the  disease. 

In  children,  it  is  often  very  difficult  to  apply  any  remedy  to  the 
on  account  of  their  great  resth  r  the  intense  spasm  of  the  eye- 

lids. In  such  cases,  the  head  of  the  patient  should  be  placed  between 
the  knees  of  tlie  fnrgM&t  who  is  to  be  seated;  in  tikis  way  it  can  be 
firmly  and  steadily  fixed;  an  assistant  seated  on  a  chair  opposite 
should  hold  the  child's  arms  and  legs.  The  surgeon  should  then  open 
the  eyelids  with  Desmarres'  broad  silver  elevator,  which  will  enable 
him  to  obtain  a  thorough  view  of  the  eyeball,  anil  to  apply  any  remedy. 
By  adopting  this  plan  much  time  and  trouble  will  be  saved,  and  the 
eye  less  irritated  than  by  repeated  ineffectual  attempt-  bo  examine  it. 

The  red  preeiptta  nt  is  also  an  excellent  remedy.     Although 

it  has  long  been  empl-  phthalmie   practice  we  are  indebted  to 

Pagenstecher  for  the  Bore  accurate  indications  as  to  its  use,  and  for 
showing  the  advantage  of  employing  it  in  considerably  stronger  doses 
than  was  formerly  done.      He  lias   more    lately   substituted  the   v 
amorphous  oxide  of  mercury  for  the  red  oxide,  which  is  in  tl 
possible  state  of  division,  and,  being  entirely  free  from  any  crystalline 
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form,  does  not  adhere  by  any  fine  points  to  the  conjunctiva.*  He  uses 
an  ointment  of  very  considerable  strength,  viz.t  half  a  drachm  or  one 
drachm  of  the  yellow  oride  of  mercury,  to  an  ounce  of  lard.t  I  have 
generally  found  that  a  much  weaker  ointment  (gr.  x— xxiv  to  the 
ounce)  was  equally  beneficial,  and  caused  less  irritation.  It  should  be 
applied  once  a  day  with  a  small  brush  to  the  inside  of  the  eyelids,  which, 
on  being  closed,  will  sweep  off  the  ointment  from  the  brash.  After  a 
few  minutes  it  should  be  wiped  off  from  the  lids  (between  which  it 
becomes  exuded)  with  a  piece  of  fine  linen.  The  ointment  is  especially 
indicated  when  the  symptoms  of  severe  irritation  have  subsided,  but  it 
may  even  be  applied  with  advantage  in  the  acute  stage,  if  care  be 

q  to  remove  it  completely  from  the  conjunctival  sac.     It  is  also 
of  great  benefit  in  clucking  the  tendency  to  relapses. 

In  cases  in  which  the  phlyctenular  ophthalmia  is  accompanied    by 
much  swelling  of  the  conjunctiva  and   symptoms  of  catarrhal  con- 

tivitis,  Von  Graefe  has   found  much  benefit  from  chlorine  w;r 
as    it    diminishes    the    mtiirrhal    symptoms,    especially    the   swelling, 
bout  setting  up  too  considerable  a  degree  of  irritation,  which   is 

chief  danger  in    employing   thi  r  or   any  strong 

its  in  these  canes.    It  is  also  Indicated  in  theproniinen 
aoeompHuii.'d  by  episcleritis,  an  it  considerably  hastens  the  formation  of 
i  he  epithelial  oov<  ■  r  the  nicer.     Some  touch   the  latter  with  the 

[>oiut  of  a  crayon  of  nitrate  of  silver,  but  this  is  not  always  free  from 
risk,  especially  when  the  ulcer  is  situated  near  the  cornea,  and  the 
cbloi  B  to  act  mom  beneficially. 

bo  apply  blisters  to  the  temple,  as  the  skin  is  often 

extremely  irritable,  and  there  is  frequently  a  great  tendency  to  eczema. 

1  be  paid  to  the  constitutional  treatment  of  the 

ikl  be  placed  upon  ;>  nutritious  and  wholesome  diet, 

and  be  allowed  as  mm  -pen  air  as  possible.     Cleanli- 

should  t>e  strictly  attended  to,  and   cold  bathing  insisted  upon  if 
the  patient  is  no<  too  weak.     Note  • confine  him 

bo  dark  on  account  of  the  photophobia,  for  in  this  way  the  eye  will 
hat  no  light  will  be  borne.    Children  are  especially 

L6  to  seek  the  dark,  burying  their  heads  in  their  mother's  lap,  or  in 

1:4  or  bed  m  the  ooraer  of  the  room,  and  only  the  strictest  injunc- 
will  make  them  face  the  light.     They  should  be  gradually  accus- 
tomed to  it,  their  eyes  being  perhaps  protected   by  a  shade,  or  a  pair  of 
blue  glasses.     The  compress  bandage  should  on  pplied  if  the 

photnphohi.i  and  lachrymation  are  very  in  <  1   should  he    left  off 

when  these  symptoms  of  irritation  have  diminished. 

ffsMftuar  Oarrop.  BL,"  ffe.  10, 1858. 
f  An  interesting  and  valuable  paper,  by  Dr    Pagenateeher,  on  the  use  of  this 
ointment  will  be  found  in  the  "Ophthalmic  Koview,"  vol.  ii,  115. 
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The  use  of  small  doses  of  tartar  emetic  as  a  sedative  is  often  found 
beneficial,  more  especially  if  there  is  much  photophobia,  the  latter  being1 
frequently  very  soon  relieved  by  the  administration  of  10 — 20  drops  of 
antimonial  wine  given  3 — 4  times  daily.  But  care  should  be  taken  not 
to  continue  this  remedy  too  long,  so  as  to  debilitate  and  weaken  the 
patient,  and  it  should  not  be  persisted  in  if  no  improvement  takes  place 
in  the  course  of  4 — 5  days.  The  bowels  should  be  kept  well  regulated, 
and  an  occasional  purge  of  rhubarb  and  jalap,  or  calomel  and  jalap, 
should  be  given,  particularly  in  children.  If  the  children  are  very 
irritable,  and  there  is  much  pain,  MdtA&Vtti  should  be  prescribed,  e.g., 
small  dom  of  hyoscyamus,  eonium,  or  morphia. 

Tonics,  more  especially  quinine,  are  of  great  benefit.  This  may  be 
given  in  combination  with  steel,  or  also  with  cod  liver  oil.  In  infants 
and  young  children  the  liquor  cinchona^  or  the  vinum  ferri  should  be 
administered. 

The  photophobia  often  proves  very  obstinate  and  intractable,  but  as 
a  rule  less  so  than  when  the  cornea  is  also  implicated.  This  spasm  of 
the  lids  (blepharospasm)  is  a  reflex  neurosis,  due  to  an  irritation  of  the 
nerves  of  the  conjunctiva  and  cornea,  which  produces  hyperesthesia  of 
the  orbicularis  muscle  (vidi  blepharospasm).  The  photophobia  depen- 
dent upon  exposure  of  the  denuded  nerve  fibres  of  the  cornea,  should, 
as  has  been  recommended  above,  be  treated  by  the  application  of  a 
Compress,  As  the  health  of  the  patient  improves,  aud  he  becomes 
more  and  more  accustomed  to  the  light,  the  photophobia  will  generally 
disappear.  In  children  it  may  bo  very  advantageous  to  employ  a 
remedy,  which  1  first  saw  very  successful  in  Von  Graefe's  hands,  viz., 
the  dipping  their  heads  under  water,  m  thin  breaks  the  circuit  of  reflex 
action  by  the  intense  fright  of  the  child.  This  should,  if  necessary,  be 
repeated  several  times,  even  at  one  sitting,  until  the  child  opens  its 
eyes  properly.  1  have  often  seen  surprising  results  from  this  treat- 
ment, when  all  other  remedies  had  failed.  The  head  must,  however, 
bo  well  dipped  under  water,  so  that  mouth,  nose,  and  eyes  are  im- 
mersed, the  child  being  kept  in  tlu9  position  for  a  few  seconds,  which 
will  effectually  frighten  it. 

In  adults  I  have  also  obtained  much  benefit  in  severe  blepharospasm 
from  the  subcutaneous  injection  of  morphia  in  the  region  of  the  supra- 
orbital nerve.  The  division  of  this  nerve  will  not  be  necessary  in  the 
photophobia  accompanying  phlyctenular  ophthalmia, 


i*.-~ EXANTHKMATOUS  OPHTHALMIA. 

The  eyes  often  become  affected  in  measles  and  scarlatina.  In  the 
jjnMri  rsrs  the  conjunctiva  1* -comes  hypersBmic,  and  perhaps  symp- 
toms of  catarrhal  conjunctivitis  supervene.     Exceptionally,  however, 
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le  inflammation  may  assume  a  more  severe  mnco-pnrnlent  character, 
leading  perhaps  to  pertb rating  ulcers  of  the  cornea,  prolapse  of  the 
iris  and  anterior  staphyloma;  this  is  more  especially  liable  to  oc> 
children  of  a  weakly,  scrofulous  diathesis,  Not  unfrequently  the  con- 
junctivitis presents  the  phlyctenular  form,  being  accompanied  by  much 
photophobia,  lachrym:  I  general  irritability  of  the  eye.     Exten- 

sive ulcers  of  ea  or  iritis  are  only  of  rare  occurrence. 

In  the  majority  of  cases  the  treatment  need  only  be  very  simple. 
The  eyes  should  be  guarded  against   the   light,  be   frequently  washed, 
so  that  any  discharge  may  be  cleanse!  MVftj,  and  if  there  is  much 
hyperemia  or  any  inflammation  of  the   conjunctiva,  a  mild  astrin 
collyrium,  of  zinc  of  lead,  or  alum  should    be   proscribed,     If 

there  is  much  photophobia  and  luchrymuHou,  fcogofehar  with  phlvctcnuUe 
on  the  conjunctiva  or  cornea,  atropine   Of  belluu  Dpi  should  be 

applied  to  the  eye,  and  the  oompftud  l»elhidonna  ointment  be  rubbed 
in  over  the  forehead.     The  general  health  should  at  the  same  time  be 

tiled  to. 

In  small  pox  the  eyes  are  apt  to  suffer  in  a  far  more  dangerous 
manner,  for  the  inflammation  is  not  only  more  severe,  but  the  variolous 
pustules  may  form  on  the  lids,  the  conjunctiva,  and  even  on  the 
cornea,  leading  to  grave,  and  often  very  dangerous  complications. 
Happily,  since  the  introduction  of  vaccinal  inn,  the  variolous  ophthalmia 
us  than  formerly,  when  it  led  but  too  frequently  to 
destruction  of  the  sight. 

If  n  rable  number  of  pustules   form  on  the  eyelids,   the 

swelling  of  the  latter  is  often  so  great  that  it  is  impossible  to  open  the 
eye.  They  are  also  apt  to  form  at  the  very  edge  of  the  lid  bet  ween  the 
eyelashes,  and  often  destroy  the  hair  bnlbs,  thus  producing  perhaps 
permanent  loss  of  ashes  (madarosis).     If  they  are  situated  on 

the  palpebral  conjunctiva  near  the  edge  of  the  eyelid,  they  may  oh! 
rate  the  openings  of  the  Meibomian  glands,  and  cause  a  stoppage  and 

ration  in  their  secretions;  or  the  growth  and  arrangement  of  the 
lushes  may  become  affected,  and  distichiusi*  or  trichiasis  be  produced. 
If  the  pustules  form  on  the  limbus  eonjunet ivie,  thev  are  chiefly  danger- 

inasmuch  as  they  may  extend  to  the  cornea.  The  very  prevalent 
that  variolous  pOStttlea  often  form  on  the  conjunctiva  and  the 
cornea,  during  the  eruptive  stage,  has  been  distinctly  denied  by  Drs. 
Gregory  and  IfiatftCSL     The  latter  especially  maintains  most  strongly 

no  pustules  Form  OH  the  eye.     The  conjunctival  inflammation  B 
with  in  small  pox  may  assume  the  catarrhal,  muco-purulent,  or  phlyc- 
The   latter  is    |  the   most    common.      The 

ad  lachrymal   apparatus  are  olbefi  a  fleeted,  and  this  frequently 

s  rise  to  very  obstinate  and  troublesome  complications.  But  the 
eye  I  me  implicated  at  a  later  stage  of  the  disease,  when  the 
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scales  have  fallen  off  from  the  pustules.  Hence  this  has  been  termed 
by  some  writers,  "secondary  variolous  ophthalmia."  Mackenzie  men- 
tions that  he  has  often  seen  both  central  abscess  of  the  cornea  and 
onyx  at  its  lower  edge  produced,  after  the  general  eruption  has  com- 
pletely gQB&  Although  this  mostly  occurs  about  the  12th  day,  he 
states  that  it  may  even  take  place  five  or  six  weeks  after  the  patient 
has  recovered  from  the  primary  disease.  At  first  an  infiltration  of  the 
cornea  occurs,  which  generally  soon  passes  over  into  an  ulcer,  and 
this,  increasing  in  circumference  and  depth,  may  perforate  the  cornea, 
producing  prolapse  of  the  iris  or  partial  staphyloma.  If  several 
such  infiltrations  should  coalesce,  a  large  ulcer  or  abscess  will  be 
formed,  giving  rise  to  an  extensive  leucoma,  even  if  the  cornea  do  not 
perforata  Should  the  whole  cornea  be  destroyed  hy  suppuration,  a 
complete  staphyloma  will  be  the  result.  Vgain  ilie  inftammation  may 
attack  the  other  structures  of  the  eye,  and  the  latter  be  lust  from 
panophthalmitis. 

The  faofafSfd  should  be  much  the  same  as  that  recommended  for 
the  ophthalmia  of  measles  and  scarlatina.  In  order  to  prevent  the 
formation  of  pustules  on  the  eyelids,  glycerine,  olive  oil,  or  unscented 
cold  cream  should  be  freely  rubbed  over  them  three  or  four  times  daily. 
Mackenzie  recommends  that  two  or  three  leeches  should  he  applied  to 
the  temples,  or  behind  the  ears.  In  the  secondary  variolous  ophthalmia, 
he  has  found  much  benefit  from  tartar  emetic,  given  so  as  to  cause  free 
vomiting  and  purging.  The  general  health  should  be  kept  up  by  tonics, 
and  the  bowels  properly  attended  to.  If  pustules  form  on  the  lids  or 
conjunctiva,  (hey  should  be  pricked  and  emptied  of  their  contents.  If 
the  cornea  becomes  implicated,  and  perforation  b  threatened,  this  must 
be  treated  according  to  the  rules  laid  down  in  the  treatment  of  ulcers 
of  the  cornea. 

In  erysipelas  of  the  face,  the  conjunctiva  is  often  affected,  and  this 
is  accompanied  by  very  great  swelling  of  the  eyelids.  The  cornea 
becomes  but  seldom  implicated. 

L  k— XEROPHTHALMIA, 


In  this  condition,  the  conjunctiva  is  thickened,  dry,  and  of  a 
dusky  red  colour,  its  epithelial  surface  being  rough  and  scaly.  If 
the  affection  exists  to  a  considerable  extent,  both  the  palpebral  and 
ocular  conjunctiva  assume  a  dirty,  greyish-white  appearance,  and 
become  rough,  dry,  and  cuticular.  This  condition  is  due  to  atrophy 
of  the  conjunctiva,  subconjunctival  tissue,  and  even  of  the  cartilage,  all 
of  which  undergo  cicatricial  changes,  tin-  nature  of  which  has  been 
already  mentioned  under  the  head  of  granular  ophthalmia.  The 
secreting  apparatus  of  the  conjunctiva  is  more  or  less  destroyed,  and 
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membrane  assumes  more  the  character  of  the  cutis.  On  account 
of  this  disturbance  in  the  secretions  of  the  eye,  the  hit  tor  Appears  dry, 
and  the  patient  experiences  a  most  annoying  sensation  of  heat,  dryness, 
and  stiffness  in  the  eyes,  and  the  puncta  are  generally  much  contracted, 
or  even  obliterated.  The  semilunar  fold  is  hardly  apparent.  Then 
moreover,  always  more  or  less  posterior  syinblepharon,  BO  that  the 
hollow  in  the  retro-tni  n  is  obliterated,  and  the  palpebral  con- 

junctiva passes  abruptly  on  to  the  eyeball.  Sometimes  small  frama 
exist  between  the  lid  and  the  globe.  During  the  movements  of  the 
eye,  the  ocular  conjunctiva  is  thrown  into  small  concentric  folds  round 
the  cornea.  The  latter  is  generally  opaque,  often  very  considerably 
bo,  the  opacity  assuming  perhaps  the  character  of  pannus,  and  extend- 
ing over  the  greater  portion,  or  even  the  whole,  of  the  cornea.  The 
surface  of  the  coraea  is  generally  rough  and  uneven,  and  its  sensibility, 
as  well  as  that  of  the  conjunctiva,  is  greatly  impaired,  so  that  mechanical 
irritants,  dust,  dirt,  foreign  bodies,  etc.,  are  hardly  felt,  and  excite  little 
or  no  irritatinn. 

Xerophthalmia  is  generally  caused  by  long  continued  and  severe 
inflammation  of  the  conjunctiva,  more  especially  by  the  chronic  diffuse 
granular  ophthalmia,  which  is  so  apt  to  give  rise  to  extensive 
and  cicatrices  of  the  conjunctiva,  and  tarsal  cartilage.  It  may  also 
arise  after  diphtheritic  conjunctivitis,  or  be  produced  by  injuries  to  the 
conjunctiva,  from  strong  acids,  lime,  etc,  and  the  excessive  and  1 
continued  use  of  strong  caustics,  more  especially  the  nitrate  of  silver. 
In  the  latter  case,  we  find  nut  only  that  the  palpebral  and  ocular  con- 
junctiva have  become  dry  and  cuticular,  but  that  they  are  very  mark 

red,   being  of  a   dirty,  olive-green  tint,   which    is   extremely 
unsightly. 

Unhappily  no  treatment  is  of  much  avail.  We  can  only  endeavour  to 
the  dryness  of  the  eye,  due  to  the  absence  of  its  normal  secre- 
tions,  by  the  frequent  use  of  some  bland  fluid  employed  as  a  collyrium. 
I  have  found  milk  answer  far  better  than  any  other,  which  has  been 
also  strongly  recommended  by  Von  Graefe,  Benefit  is  also  sometimes 
experienced  from  the  use  of  glycerine,  which  was  first  proposed  by 
Mr.  Taylor.  The  effect  of  these  applications  is  to  soften  and  wash  in 

ie  hardened  epithelial  scales,  and  sometimes  perceptibly  to  clear  the 
aty  of  the  cornea. 


11.— PTERYGIUM. 


This  affection  is  due  to  an  hypertrophy  of  the  conjunctival  and 
ibconjunet  lowing  here  and   there  tendinous  or  fibrillar 

ions.     The  elevated  portion  of  the  conjunctiva  is  traversed  by 
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numerous  blood- vossels,  which  run  a  horizontal  course.  If  the  vascu- 
larity is  but  Blight,  and  the  hypertrophy  of  the  tissue  but  inconsiderable, 
it  is  termed  pi  %  whereas,  if  the  thickening  is  excessive  and 

the  development  of  blood- vessels  great,  so  that  it  looks  like  a  well- 
marked  red  elevation— somewhat  resembling  a  muscle— it  is  called 
ptenj/jun  It  is  always  triangular  or  fan- like  in  shape,  having 

its  base,  which  is  often  very  wide,  turned  towards  the  semi-lunar  or 
retffO-tanft]  fold,  and  its  apex  towards  the  cornea.  It  sometimes  passes 
close  up  to  the  edge  of  the  latter  and  stops  short  just  at  the  limbus 
conjunctivae ;  in  other  cases  it  passes  beyond  this,  and  extends  more  or 
less  on  to  the  cornea,  even  reaching  perhaps  to  the  centre,  but  very 
seldom  extending  beyond  the  latter.  Its  apex  is  generally  not  very 
acute  or  pointed,  but  milter  rounded  off1  or  indented.  The  portion 
situated  on  the  cornea  looks  tendinous  rather  than  vascular,  or  is  made 
up  of  loose  connective  tissue  like  that  on  the  sclerotic.  It  may  be  so 
superficial  as  to  be  readily  shaved  off,  or  it  may  extend  deeper  into  the 
substance  of  the  cornea,  so  that  when  it  is  removed,  an  irregular  hollow 
or  furrow  is  left  behind.  The  pterygium  is  mostly  but  loosely  con- 
nected with  the  s<  nrl  cornea,  and  with  a  pair  of  forceps  it  can 
readily  be  lifted  up  in  a  fold.  But  it'  tlie  tendinous  bands  in  its  con- 
junctival portion  are  considerable  and  dense,  this  laxity  is  a  good  deal 
impaired  and  the  elevation  is  rather  tense  and  stretched,  thus  impeding 
the  movements  of  the  eyeball  to  a  certain  extent,  which  gives  rise  to  a 
i  of  tightness  or  dragging  when  the  eye  is  moved.  The 
rvgium  is  most  frequently  met  with  at  the  inner  angle  of  the  I 
conres ponding  to  the  situation  of  the  internal  rectus  muscle.  It  is 
occasionally  e  al  in  the  two  eyes.  It  is  less  frequently  seen  at 
the  outer  an.  till  less  upwards  or  downwards.  In  some  rare 
cases,  two  or  even  mi  formed  on  the  same  eye.  It  occurs  in 
[is,  but  ifi  ni"st  frequa  oi  beyond  middle  age,  and 

!\   in  children. 
The  pterygium  are  often  somewhat  obseure  and   uncertain, 

as  its  formation  i  low  and   gradual.     There  can  In-  DO 

ng  and  o  sure  to  heat,  glare,  wind,  dust,  and 

v   produce  it,   by  setting  up  a  state  of  chr 
irritation  of  the  conjunctiva,  which  gradually  leads  to  a  thickening  and 
hypertrophy  of  this  membrane  and  of  the  subconjunctival  tissue.     This 
occurs  pari  I-  us  which  are  specially  exposed  to   these 

inJl  i  nuter  angle  of  the  cornea,  which 

•:tl  aperture,  and  are  unprotected    by  the    lids.     I  have 
mii  in  persons  who  have   long  resided  in 
Indies,  and  this 
other  ol  -  !so  be 

d  by  phlyctenular  and  arrhal  ophthalmia. 


PTERV 


n 


Arlt*  has,  I  think,  offered  by  far  the  most  reasonable  and  probable 
explanation  of  the  formation  of  pterygium  in  many  cases.  lie  thinks 
tkit  it  is  frequently  produced  in  the  following  manner : — If  a  sup* 
ulcer  or  abrasion  (due  perhaps  to  some  chemical  or  mechanical  injury) 
exists  at  the  very  edge  of  the  cornea,  the  eonjunctiv.t  Dear  it,  pa 
larly  if  it  be  somewhat  excoriated  and  relaxed,  as  is  often  the  case  in 
old  people,  falls  against  it,  and  becomes  adherent  to  the  ulcer,  being  at 
the  same  time  dragged  somewhat  towards  it.  This  is  always  accom- 
panied by  a  certain  degree  of  irritation  and  serous  infiltration  of  the 
conjr  1 1,  on  the  serum  becoming  absorbed,  Cannes  a  certain 

amount  of  contraction  and  dragging  of  the  membrane.  Should  the 
external  irritants  continue  to  act  upon  the  eye,  wo  can  easily  under- 
stand how  this  condition  is  not  only  maintained  but  increased  in  extent, 
the  conjunctiva  being  gradually  more  and  more   di  ipon  and 

involved  in  the  process,  llasnerf  has  more  lately  pointed  out 
connection  between  the  conjunctiva  and  subconjunctival  tissue  at  the 
limbus  conjunctivBB  is  often  relaxed,  more  especially  in  aged  persons, 
and  that  this  tonus  a  frequent  predisposing  cause  of  pterygium.  A 
simple  hypertrophy  of  the  tissue  may  then  suffice  to  draw  up  the  neigh- 
bouring conjunctiva,  but  this  will,  of  course,  he  much  more  likely  to 
occur  if  an  nicer  or  BXDOri&tlOn  is  formed,  for  during  the  cicatrization 
the  conjunctiva  will  be  more  or  less  dragged  upon.  The  pterygium  is 
often  but  of  slight  extent  and  may  increase  but  very  slowly,  remaining 

ad  almost  stationary  for  a  length  of  time,  and  without  perhaps 
encroaching  upon  the  cornea.  In  other  cases  its  course  is  more  rapid, 
and  it  may  extend  quite  to  the  centre  of  the  cornea,  thus  more  or  less 

ring  the  sight  and  impairing  the  movements  of  the  eye.  Even  if 
tin-  pterygium  is  in  such  cases  removed,  some  opacity  of  the  cornea  will 
remain,  so  that  it  may  be  necessary  to  make  an  artificial  pupil. 

If  the  pterygium  is  but  small,  and  is  chiefly  confined  lo  the  sclerotic, 

■fit  is  often  derived  from  the  application  of  astringent  collyria,  such 
as  the  sulphate  of  copper  or  zinc,  the  vinum  opii,  Off  even  the  nitrate 
of  silver,  more  especially  if  there  is  an^  catarrhal  ophthalmia.  The 
application  of  the  powdered  acetate  of  lead  (as  recommended  in  granular 
ophthalmia)  has  also  been  advocated  (Deeonde).  But  if  the  disease 
le,  so  that  it  annoys,  the  patient  during  the  movements  of 
the  eye,  or  if  from  its  position  on  the  cornea  the  sight  is  affected,  these 
remedies  will  not  suffice,  and  we  must  have  recourse  to  operative  treat- 
ment.     Unfortunately  this  is  not  always  so  successful  as  we  could 

for  if  the  |  mi  encroaches  much  on   the  cornea,  an  e 

sive  opacity  !f£D  D*  lift 5  and  if  the  base  rerygium   is   large  the 

loss  of  substance  will  be  considerable,  and  the  resulting  cicatrix  will  be 

Disease*  of  the  Ev.  ■     I  s55.     1,  p.  160. 
t  "  Cunieol  Ob•<•rrtt^ions,,,  Prague,  1865. 
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dense,  tendinous,  and  mnre  or  less  prominent,  giving  riBe  to  what  has 
been  termed  "secondary  pterygium,"  which  mny  own  Bu MMflsMfl  a 
further  operation.  This  is  especially  apt  to  occur  if  excision  has  been 
performed,  and  the  wound  has  been  made  triangular  in  shape. 

Kmnerous  modes  of  operating  for  pterygium  have  been  advocated, 
bat  I  shall  confine  myself  to  the  description  of  the  tlinr  following,  viz. ; 
1,  Excision ;  2,  Transplantation  ;  3,  Ligature.  Of  these  I  have  found 
the  transplantation  the  most  successful. 

1  Excision. — This  operation  is  to  be  performed  in  the  following 
manner : — -The  patient  having  been  placed  under  the  influence  of  chloro- 
form^ and  the  eyelids  kept  apart  by  the  spring  speculum,  the  operator 
seizes  the  pterygium  with  a  pair  of  finely-toothed  forceps  and  raising  it 
up,  carefully  abscises  the  corneal  portion  either  with  |  knife  09 

a  pair  of  curved  scissors.  When  the  pterygium  has  been  removed  from 
the  cornea,  its  conjunctival  portion  is  to  be  excised  up  to  about  1|  or  S 
lines  from  the  edge  of  the  cornea.  The  lines  of  incision  should  run 
along  the  upper  and  lower  edge  of  the  pterygium  for  the  desired 
extent,  and  should  then  bo  made  to  converge  towards  each  nth  or,  so 
that  the  wound  may  not  assume  a  triangular  but  a  rhomboidal  shape. 
The  hypertrop hied  tissue  having  been  thoroughly  removed,  the  edges 
of  the  conjunctival  wound  are  to  be  accurately  brought  together  by 
two  or  three  fine  sutures.  As  the  edges  of  the  incision  are  apt  to  be 
somewhat  uneven  and  nggod  from  the  irregular  dragging  of  the  con- 
junctiva into  the  pterygium,  I  have  found  it  advantageous  to  pass  the 
threads  through  the  conjunctiva  prior  to  the  excision,  so  as  to  embrace 
the  pterygium  to  the  desired  extent,  and  then  to  make  the  incisions 
within  the  line  of  the  sutures,  which  will  be  a  guide  to  the  operator 
and  enable  him  to  render  them  more  straight  and  even.  The  SUggOBtiofc 
of  making  the  wound  rhomboidal,  instead  of  triangular,  is  due  to  Ark. 
The  chief  advantage  of  this  is,  tha:  i  can  thus  be  made  to  fit 

more  ih;i<  1  y  and  closely  t.  gel  bar,  that  it  yields  a  more  even  and  straighter 
line  of  adhesion,  and  that  the  tendency  to  the  formation  of  a  thick, 
prominent  cicatrix  is  thus  gifeatly  diminished.  Whereas  if  the  wound 
is  made  triangular,  the  angles  of  the  base  of  the  triangle  become 
puckered  and  pi<,je<ting  when  the  edges  are  united  by  sutures,  and  the 
central  portion  of  the  base  is  apt  to  be  drawn  towards  the  cornea,  thus 
increasing  the  tendency  tea  prominent  cicatrix. 

It  is  not  necessary,  nor  indeed  desirable  to  remove  the  pterygium  as 
far  as  the  semilunar  or  retro- tarsal  fold,  for  the  extent  mention*  d  above 
will  generally  suffice.  Pagenstecher*  does  not  excise  the  pterygium, 
but  having  separated  it  from  the  cornea  and  the  sclerotic  to  the 
required  extent,  he  simply  turns  it  back,  and  brings  the  edges  of  the 

•  "  Kliiiiwhe  Beobuchtungen,"  1861,  15. 


PTERV 


81 


id  together  by  sutures.     The  pterygium  soon  shrinks,   dwindles 

D,  and  gradually  disappears  altogeth 

2.  Transplantation,  which  is  chiefly  applicable  when  the  pterygium 
is  retry  large,  was  first  introduced  by  Desmarres.*  He  abscises  the 
pterygium  from  the  cornea  and  sclerotic  quite  op  to  the  bate,  and  t 
turns  it  back  towards  the  nose.  He  next  makes  an  incision  in  the 
conjunctiva  near  and  parallel  to  the  lower  edp?  <•*'  12m  cornea,  and 
sufficiently  large  to  reeeiv«  vgium  ;  tl<  hni  inserted 

i  the  incision  and  retained  in  this  position  by  B  few  Hutun-  The 
chief  advantages  of  this  proceeding  are,  thut   the   conjunctiva  is  pre- 

ed,  that  the  pterygium  soon  shrinks  in  its  n«  ion,  and  that 

o  is  far  less  chance  of  recurrence  than  w]  is   practised. 

To  avoid  the  prominence  produced  by  the  transplantation  of  n  large 

ygium,  Knappt  practises  the  following  modification  of  Desmarres* 
operation: — Having  dissected  off  the  corneal  portion  of  the  pterygium, 
he   makes  two  curved  incisions  running   from  the  upper   and   lower 

■lers  of  the  base  of  the  pterygium  towards  the  corresponding  retro- 
tarsal  fold.  He  then  excises  the  corneal  part  of  the  pterygium,  and 
with  a  pair  of  straight   loawori  divides  the  remaining  portion  by  a 

/ontal  incision.  Next,  a  small  square  flap  of  conjunctiva  is  to  be 
l  off  from  the  subjacent  tissue  above  and  below  the  wound,  su 
as  to  cover  the  latter.  The  contraction  produced  by  this  causes  the 
curved  incisions  to  gape  sufficiently  to  receive  the  horizontal  halves 
of  the  pterygium,  which  are  to  be  fastened  in  these  incisions  by  sutures. 
The  line  of  junction  of  the  con- 


also    to    be 
united  by  a  couple  of  sutures. 

3.  The  ingenious   operation 

by   ligature  was   suggested  by 

Szokalski.t     A  couple  of  small 

curved    needles     having     bees 

aimed  with  the  ends  of  a  tine 

de  operator,  lifting 

he  pterygium  with    I 

rceps,  inserts  one  needle  at 

its  upper  edge,  near  the  cornea, 

and  it    beneath    the 

pteryginm,    brings      it     or, 

Fig.  7).     The 
massed  in 
-ame  mai 

:ir  its  base, 

MaUdid  do.  TSOX."  2,  169 


Fig.  7. 


After  Stellwsg  van  Cirion 
t  "A.  f  O."  11,  1,267. 
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i'l   the  ligature  will  consequently  be  divided 

/, an  outer,  an   inner,  and  a  central  one.     The 

eudn  i.i"  Qu   inner  thread  are  then  to  be  firmly  tied,  so  as  to  tightly 

emb  'inn  of  tin-  pterygium,  then  the  ends  of  the  outer 

<     to   I"-   >ii.  finally,   the  two  ends  of   the   central 

lire,  which  lii  of  the  pterygium,  are  to  be  firmly 

tied  Ig   beoupped  oil',  or  fastened  to  the 

k   by   strips   of  adhesive   planter,     At   the  end   of  four  days,  the 

Htraugulated  parti if  the  pterygium  may  generally  be  easily  removed 

willi  |    piiraf  fofOepO,     'It"    ifibatlOO  is  said  never  to  recur  after  this 
operation 

Wi  in  ■•!  m  4  la  little  yellow  spot  near  the  cornea  (pingue- 

Ottla  or  pt  with   true  pterygium.     It  often  appears  on 

tin-  conjunct)  vn   of  elderly   persons,  near  the  edge  of  the  cornea,  in 
fln<   fan   of  I   BBftU   >' II"  "ii.     It   is  not  of  a  fatty   nature, 

hut   fa   due  io  ittt    hypertrophy  of  the   Hubconjnnct  ival    btflttiA,    ueei  tn- 
i mi  1    by    thickening  of  i\\r  epithelium.      It    but    seldom  causes  any 
iiuuiivriiiinn- ,  nIi.hiIiI   it   do  so,  it  may  be  snipped  off  with  a  pair  of 

U'H. 

\2     SYMBLEPHABON, 


hi    tUl   al1tv(e»u    fcbata   exist*   an   adhesion   between   the  conjunc- 
I    of   the    eyelid    an  the   eyeball.      This    fneuum    may   be 

Mt«  the  whole   length  of  the  palpebral  conjunctiva 

Of    both  adherent    to    l he    opposite    surface    oi' 

meale  of  the 

at  only  a  narrow 

may  be   simply  a  small 

ball,  readily 

1*eeage  of    a    probe    beneath    it;     or,    the    adhesion 

hi*<  tareal    fold,    in    which    case   no 

ic  caeca,  wo  have  a  combination  of  the 

liO  pawinK  onlt  pari  of  the  way*     If  the  palpebral  eon- 

to  the  oor  s  Iwen  termed  M  lymblepbaraa  cum 

««•  eamewbat  the  character  and  appearance 

i    caaees  of  sjmblepharon  are 

vl,  molten  lea* I,  strong  acids,  or  quicklime, 

eyee.     Tbeee  produce  more  or 

'*  **  n  of  the  conjunctiva  of  the  lid 

»,  and  the  opposite  excoriated  tnrfaoes 

>at  of  limited  extent, 

e  eyeWI  will  gradually  stretch  them, 

•  »\mif  p*»rna|W  considerably 
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ng  throngh  the  eyelids  into  the  globe  may  also  produce  symble- 
})li:n.»ii.  It  is  bat  seldom  due  to  ulcerations  or  pustules  accompanying 
non-traumatic  inflammation  of  the  conjunctiva. 

The   effect  which  an  operation  will    have  in  the  cure  of  a  sym- 
bkphftron,    will    depend   chiefly   upon   the  extent   of  tl"  B 

it   is  very  considerable,   embracing   the   retro-tnr*ul    fold,   and   pro- 
ducing a  close  adhesion  between  the  lid  and  the  eyeball,  but  li 
good  can  generally  be  done   by  an  op*  The  most  favour 

cases  are  those  in  which  a  narrow  band  passes  like  a  brid  the 

ebral  to  the  ocular  conjunctiva,  so  that  a  probe  can  be  freely 
inserted  beneath  it.  But  even  those  cases  in  which  the  adhesion 
passes  to  the  retro-tarsal  fold  may  sometimes  be  much  improved 
jenum  is  but  small.  If  one  or  two  narrow  membranous 
bands  exist,  they  should  be  put  on  the  stretch  nud  divided  close  to 
the  globe,  and  re-union  should,  if  passible,  be  prevented  by  frequently 
passing  a  probe,  dipped  in  a  little  oil  or  glycerine,  between  fa  raw 
surfaces;  or,  these  may  be  touched  lightly  with  a  crayon  of  nitrate 
of  silver,  in  order  that  an  eschar  may  be  formed,  and  adhesion 
prevt 

When  the  adhesion  is  more  extensive,  a  simple  division  of  the 

aim  will  not  suffice,  for  the  raw  surfaces  wiLl  be  so  consider- 
able in  size,  that  they  ai  "■<  re-unite,  for,  as  they  contract 
during  granulation,  the  opposing  surfaces  will  be  again  drawn  towards 
each  other.  Many  of  these  cases  appear  to  do  very  well  at  first,  but, 
after  a  time,  a  relapse  generally  occurs,  so  that  finally  they  are  hardly, 

I  all,  improved  by  the  operation.     In  order  to  prevent  this  re-union 

of  tin-  raw  surfaces,  it  has  long  been  proposed  to  interpose  a  small 

shield  of  glass,  horn,  or  ivory  between  the  lid  and  eyeball.     This  has 

tad,  but  has  almost  always  failed,  except  where  the  frsema 

are  very  narrow,  for  as  the  wound  cicatrizes,  the  parts  in  its  vicinity 

Bad  thus  gradually  push  out   the   shield,     Mr.  Wordswoi 
uses  a  glass  mask,  instead  of  a  metal  shield.     It  is  a  glass  shell,  like  an 
artificial  eye,  having  I  Bpertttre  for  the  cornea.     He  has  found 

it  very  successful  in  tin    treat ment  of  extensive  froena,  and  in  cases  of 
destruction  of  the  epithelium  of  the  conjunctiva,  in  which  symblepli; 
was  imminent, 

In  order  to  ob\  inv  this  tendency  to  re-union.  Arlt  has  introduced 
and  practised  with  Boceofli  the  following  operation. t  The  eyelid  having 
been  drawn  away  lr<  <m  the  globe,  so  as  DO  put  the  firaBUUin  w  11  00  the 
stretch,  the  operator  passes  a  le,  armed  with   a    tine  silk 

id.  through   the  pymblepbarou,  close  to  the  cornea,  the  adheeid 
then  to  be  carefully  di-  :!'  from  I  :md  sclerotic  as  far  as 

the  retro- tarsal  fold.     Two  curved  needles  having  been  armed  witl 

•  *'R    I   0    H.  Uiti.  t  "  Prager  VierUjljahrschrift,  xi,  161. 
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thread,  the  syinblepharon  is  doubled  down,  so  as  to  bring  its  coujunc- 
tivul  surface  in  contact  with  the  raw  surface  of  the  globe,  and  the 
needles  are  then  passed  through  the  thickness  of  the  lid,  close  to  the 
orbital  edge,  and  the  sutures  tied  on  the  outside  of  the  lid,  so  as  to 
keep  the  syinblepbaron  folded  down  in  the  required  position.  If  the 
fnenum  is  not  very  broad,  the  edges  of  the  wound  in  the  ocular  con- 
junctiva should  be  brought  together  by  two  Of  three  fine  sutures. 
After  the  operation,  cold  compresses  are  to  be  applied.  When  the 
conjunctival  wound  is  healed,  the  turned  down  symbh  phuron,  which 
WlO  by  this  time  hare  shrunk  considerably,  may  be  excised  if  it  should 
prove  irksome  to  the  patient 

The  operation  which  I  have  found  most  successful  for  the  perma- 
nent cure  of  moderate  cases  of  symblepharou,  is  that  of  transplantation, 
for  which  we  are  indebted  to  Mr.  Teale.#  He  describes  the  mode  of 
operating,  as  follows : — 

u  Having  first  made  an  incision  through  the  adherent  lid,  in  a  line 
corresponding  to  the  margin  of  the  concealed  cornea  (see  A,  Fig,  8),  I 
dissected  the  lid  from  the  eyeball,  until  the  globe  moved  as  freely  as  if 
there  had  been  no  unnatural  adhesions.  Thus,  the  apex  of  the  symble- 
pharon (A,  Fig\  9)  being  part  of  the  skin  of  the  lid,  was  left  adherent 
to  the  cornea. 

Fig,  9. 

Fig.  8. 


"  In  the  next  place,  two  flapB  of  conjunctiva  were  formed,  one  from 
the  surface  of  the  globe,  near  the  inner  extremity  of  the  raw  surface, 

of  the  globe,  near  the  outer  extremity.     I 
narked  out,  with  a  Beers  knife,  a  flap  of  conjunctiva  (B,  Fig,  1|), 
nearly  n  quarter  of  an  Inch  in  breadth,  and  two  thirds  of  an  inch  in 
its  base  at  the  sound  conjunctiva,  bounding  the  in 

'•iw  surface,  and  its  apex  passing  towards  the 

of  the  eyeball.     The  flap  was  then  carefully  dissected 

t   was  so  far  at  liberty  as  to  stretch  across  the 

hasm   v.  ^reat   tension,  care  being  taken  to  leave  a  sufficient 

skness  of  tissue  near  its  base.  then  made  on  the 

do  of  the  ey  me  manner.      In  making  the  flaps,  con- 

:    I    0   II    R-ep/M.  253. 


Fig.  10, 


jtmctiva  alone  was  taken,  the  subconjunctival  tissue  not  being  include.  1. 
The  i  w  ii  flaps  thus  made  were  then  adjusted  in  their  new  situation  (see 
Fig.  10).  The  inner  flap,  B,  was  made  to  stretch  across  the  raw  surface 
of  the  eyelid,  being  fixed  by  its  apex  to 
the  healthy  conjunctiva,  at  the  rater 
edge  of  tin-  wound.  The  outer  flap,  0, 
was  fix* id  nrface  of  the 

eyeball,  its  apex  bong  stitched  to  t lie 
conjunctiva  near  the  bate  of  tin  inner 
flap.      TI  two  flaps  were  dove- 

tailed into  llir  wound.    The  ;  ing 

>d|ust*d  in  their  new  po  heir 

y  \v;ts  further  provided  for  by  incising  the  conjunctiva  EMM1  tin  if 
base,  in  any  direction  in  which  there  Boomed  to  be  undue  t« 
by  stir-  r   the  margins  of  the  gap  whenee  the  transplanted 

ten  taken   (-.</.    I),   E,   Fig.  10).     One  or  two  other 
I  view  to  prevent  doubling  in  of  th< 
Iplaatod  oonjunctxTA."     The  apex  of  skin  left  on  the  cornea 
soon  at  rophiea  and  disappears. 


IS.— ANKYLOBLEPHARON. 


By  this  is  meant  a  more  -naive,  thin,  membranous  or 

(rici&l  ad]  !'  the  edges  of  the  eyelids   <o  each  other.      It 

freq  .  ith  symblepharon,   the  same  injury  having  given 

bo  both   :  lit  inns.     Sometimes,  the  adhesion  is  confined  to 

inner  angle  of  the  eye,  leaving   perhaps  a  small  opening  through 

escape  and   a   probe  may  be  pass,,!       |     i    nsive 

membran.. us  adhesions   lu-tween  the  ed-  Lid  are  generally  e«m- 

tal.     The  most  frequent  causes  of  anchyloblepharon  are  cheini«\d 

and  mechanical  in  -  burns  or  BCaldl  from  hot   iron 

lead,  strong  acids,  etc.      In   these  eases  there  is  generallj  dile- 

pharon.      Blepharitis,   accompanied  by  the 

lids,  may  produce  it,  it'  the  ule«  uated  opposite  <•>  <■  n  h  other  on 

r  a  long  time  in  contact  by   the  eye  being 
bandaged  (Steflwi 

Bef  »n  is  attempted  for  the  cure  of  ankyloblepharon, 

should  aS'  iiethcr  or   not  symblephai  ists, 

and  if  so.  what  ifl  its  extent,  and  whether  it  involves  the  cornea  or  not. 

For  if  the  lid  be  widely  adherent  to  the  cornea,  little  or  no  benefit  will 

ace i  on,      If  a  small  opening  exists  at  the  nasal  8J 

lepharon  is  but  partial,  a  probe  should  be  passed  in 
ith  the    Lid,  10  as  to  ascertain  whether   any  adhesions  exist 
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between  it  and  the  eyeball.  If  the  adhesion  between  the  eyelids  is 
complete,  the  best  way  of  determining  this  is  to  pinch  the  upper  eye- 
lid into  a  fold  so  as  to  draw  it  away  from  the  globe,  and  then  to  cm 
the  patient  to  move  his  eye  in  different  directions,  when  we  can  easily 
estimate  the  freedom  of  the  movements.  We  should  also  examine  what 
perception  of  light  the  patient  still  enjoys,  in  order,  if  possible,  to 
.  ain  whether  1 1  |  and  retina  are  healthy  or  not. 

If  the  Adhesion  between  the  eyelids  is  Dot  very  considerable,  eon- 
taps  of  one  or  more  small  bands,  it  should  be  si:  'led 
close  to  the  edge  of  the  lid.  In  order  to  prevent  rc-adhesion  of  the 
surfaces,  ihould  be  touched  with  collodion  (Hay nes  Walton), 
If  the  anch ylohlephfiron  is  complete,  but  a  small  opening  exists  near 
the  nasal  portion,  a  grooved  director  should  be  passed  in  through  this, 
and  run  behind  the  adhesion,  which  is  to  be  divided  upon  il  with  a 
scalpel*  If  no  Opening  exists,  the  operator  should  at  one  point  lilt  up 
the  lids  from  the  eyeball  in  a  Told,  and  divide  the  adhesion 
here,  then  introduce  a  director  through  this  incision,  and  finish  the 
operation  with  its  aid. 


14.— INJURIES  OF  THE  CONJUNCTIVA. 


These  may  be  of  a  mechanical  or  chemical  nature.  The  former 
may  prove  injurious  by  their  contact  with  the  conjunctiva,  setting  up 
irritation  and  intl=i  muiut  i< m,  or  from  their  wounding  and  lacerating  this 
membrane.  The  foreign  bodies  UOSt  frequently  met  with  on  the  con- 
junctiva are  bits  of  steel,  iron,  glass,  coal,  straw,  dust,  etc,  which  may 
remain  lodged  on  its  surface,  or  become  more  Of  ply  imbedded 

iu  its  structure.      The  presence  of  a  foreign  body  in  the  eye  generally 
sets  up  atoll*  symptoms  of  ciliary  irritation.     The  eyelids  are 

spasmodical  I  \  .1,  tin-  malar  conjunctiva  becomes  injected,  and 

I  bright  rosy  zone  appears  round  the  cornea  ;  there  is  also  much  pho- 
tophobia, feel  ii,  and  a  feeling  as  of  sand  and  grit  in  the  eye  or 
under  the  upper  lid.  .Sometimes,  the  pain  and  <ili,u  v  neuralgia  are 
considerable,  and  the  pupil  is  markedly  contniei.  d.  if  the  Ebon 
body  ifl  small,  and  wimply  lies  on  the  conjunctiva,  the  movements  of 
the  eyelids,  the  rubbing  of  the  eve  by  the  patient,  and  the  copious 
laehr\ -mat inn  will  often  suffice  to  extrude  it.  If  the  surgeon  suspects 
the  presence  of  a  foreign  body,  he  must  carefully  and  closely  examine 
the  sorfooe  of  the  palpebral  conjunctiva  of  both  lids,  as  well  as  the 
ocular  conjunctiva  and  the  007X16**  The  lower  eyelid  is  to  be  depressed 
by  tlie  fo«  and  middle  linger  so  as  to  bring  its  inner  surface,  and 
especially  the  ret*  Ebid,  well  into  view,  the  patient  being  at  the 
same  time  being  directed  to  look  upwards. 
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Tbo  upper  lid  is  bfl  well  everted,  and  itB  lining  membrane 

thoroughly  scanned,  nn  darlv  the  retro-tarsal  region,  within 

the  folds  of  which  1 1 1  a   body  often  Iks  hidden,  and  may  easily 

escape  detection.  Cases  are  narrated  in  which  an  undiscovered  foreign 
body  has  set  np  a  severe  and  obstinate  ophthalmia.  When  found,  the 
foreign  body  should  be  removed  with  the  spud,  which  should  be  in- 
serted beneath  it,  and  gently  lift  it  out.  If  it  has  got  somewhat 
imbedded  in  the  conjunctiva,  Mr.  HayneB  Walton's  gouge  will  be  found 
If  the  foreign  body,  more  especially  shot  or  small 
splint  its  of  glass  or  buried  in  the  conjunctiva,  their  exact 

ituation  should  be  ascertained  by  lightly  passing  the  finger  over  the 
ace  of  the  conjunctiva,  and  they  should  then  be  excised  with  per- 
haps a  small  portion  of  the  latter.  Sometimes,  impalpable  bits  of 
dust  or  dirt  rret  upon  the  conjunctiva,  and  set  up  a  good  deal  of  irrita- 
tion. The  lids  being  well  everted,  a  blunt  probe  should  be  ver 
their  lining  membrane  and  behind  the  retro-tarsal  fold,  whieh  will 
I  p  off  any  such  portions.  The  surface  of  the  OOnjnnetivfl  should 
then  be  washed  by  a  stream  of  luke-warm  water,  directed  ■pgon  it  B 
a  sponge  or  a  syringe.  If  sand  or  grit,  has  got  into  the  eye,  it  should 
also  be  washed  away  in  this  manner.  After  the  removal  of  a  foreign 
bod}'  a  little  castor  or  olive-oil  should  be  dropped  into  the  eye,  and  if 
there  has  been  great  irritation,  cold  compresses  should  be  applied  to 
the  lids. 

Ch  '  <t*ies  may  produce  a  more  or  less  extensive  abrasion  of 

the  epithelium,  or  excoriation  of  the  surface  of  the  conjunctiva ;  if 
injury  was  severe  or  the  chemical  agent  very  strong,  a  deep  slough  of 
this  membrane  may  occur,  which,  iu  cicatrizing,  will  cause  a  considerable 
too  of  the  neighbouring  tissues.  Plastic  lymph  is  etfused,  and 
Mte  raw  surfaces  of  the  conjunctiva  become  closely  adherent, 
hence  these  injuries  BO  frequently  give  rise  to  symblepharon  and 
ankyloblepharon.  deep  and  obstinate  ulcers  are  formed, 

which  becomes  covered  with  sprouting  granulations. 
Injuries    from   lime  are   unfortunately  of  ftommOfl   oeOUl'SAflB,  and 
are  v  runs  in  their  nature,  for  this  agent  is  strongly  brtfa 

i  not  only  destruction  of  the  epithelium  and   the   surface  of 
«>njunctivn,  but  more  or  less  deep  and  extensive  of  this 

It,  therefore,  frequently  destroji  the 
sight,  or  in  more  favourable  cases  gi  ■  to  an  e\  symble- 

pharon.      If  the  patient  is  seen  at   once,  a  weak  s-'lution  of  vinegar  and 
]j  of  water),  or   of  dilute  acetic  acid  should  be  very 
Is  j  this  will  produce  an   innocuous  acetate 
ie.     Then  a  few  drops  of  olive  i  «il  should   be  applied  to 

ye,  so  as  to  lubricate  the  surface  of  the  conjunctiva,  and  the  sur- 
geon, everting  both  lids,  should  proceed  to  remove  every  particle  of 
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lime.  This  having-  been  done,  the  eye  should  he  well  washed  by 
letting  a  stream  of  luke-warm  water  from  a  sponge  or  syringe  play 
upon  the  surface  of  the  conjunctiva.  A  few  drops  of  olive-oil  should 
be  applied  three  or  four  times  a  day.  The  eschars  which  form  on  the 
conjunctiva  must  he  removed  with  a  pair  of  forceps.  If  there  is  much 
conjunctivitis  with  a  muco- purulent  discharge,  mild  astringent  collyrm 
of  sulphate  of  zinc,  or  nitrate  of  silver  must  be  employed,  or  the  eye 
may  be  frequently  washed  with  a  glycerine  Lotion  (Glycerin  5J  ad. 
Aq.  dest.  Jvij)  a  little  being  allowed  to  flow  into  the  eye.  But  when 
the  sloughs  are  detached,  astringents  should  nut  be  use* I,  us  they 
will  excite  too  much  irritation.  Nor  should  they  lie  used  if  the  eye 
is  very  irritable  and  painful,  or  the  cornea  is  affected.  In  such 
cases  soothing  applications  are  indicated,  each  as  the  belladonna- 
lotion,  compound  belludoima-omtineiit  rubbed  on  the  forehead,  poppy 
fomentations,  etc. 

Strong  acids,  such  as  the  sulphuric  or  nitric,  produce  extensive 
sloughing  of  the  conjunctiva  and  cornea,  accompanied  by  severe 
symptoms  of  irritation.  Generally,  however,  the  eyelids  suffer  the 
most,  and  the  deep  sloughs  which  may  be  produced,  frequently  give 
rise  to  entropion. 

After  an  injury  from  strong  acids,  the  eye  should  be  syringed  out 
with  a  weak  solution  of  carbonate  of  s*ida  or  potass  (3j  to  $iv — vi  Aq. 
distill),  in  order  to  neutralize  the  acid.  Afterwards  olive-oil  is  to  be 
dropped  in. 


15.— TUMOURS  OF  THE  CONJUNCTIVA,  ETC. 

Polypi  are  occasionally  met  with  in  the  conjunctiva,  especially  at 
the  semilunar  fold  or  caruncle.  They  appear  in  the  form  of  small  pink 
lobulated  elevations  or  excrescences,  and  have  a  distinct  pedicle. 
Although  they  are  generally  small,  they  may  reach  the  size  of  a  hazel 
nut,#  and  protrude  between  the  aperture  of  the  lids.  They  may  be 
readily  snipped  off  with  a  pair  of  curved  scissors,  or  a  scalpel,  but  are 
apt  to  bleed  rather  freely.  The  haemorrhage  may,  however,  be  easdy 
arrested  by  a  light  touch  with  a  crayon  of  nitrate  of  silver,  which  will, 
moreover,  check  the  tendency  to  a  recurrence  of  the  disease. 

Pinguecula  might  be  mistaken  by  a  superficial  observer  for  a  slightly 
developed  pterygium,  as  it  is  a  small  triangular  elevation,  situated 
generally  close  to  the  edge  of  the  cornea,  towards  which  its  base  is 
turned.  It  occurs  at  the  outer  or  inner  edge  of  the  cornea,  and  is  due 
to  an  hypertrophy  of  the  conjunctival  and  subconjunctival  tissue,  as 
well  as  of  the  epithelial  cells,  but  it  does  not  contain  any  fat,  as  might 
have  been  suspected  from  its  yellow  tint.     It  is  chiefly  met  with  in  old 

•  Gmefe,  "A.  f.  Q./>  i,  1,289. 
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>ns,  and  is  due  to  a  chronic  irritation  of  th«  nva.      It  [ 

ly  remains  small  and  stationary,  and    produces  no  particular  in- 
venience  or  disfigurement.     Should  it,  however,  increase  i 
appearance  prove  disagreeable  to  the  patient,  it  may  easily  be  exc; 

Fait (j  kmovi*  are  of  rare  occurrence,  and  are  most  frequently 
observed  on  the  ocular  conjunctiva  at  smiie  little  distance  from  the 
cornea,  and  between  the  recti  muscles,  more  especially  the  superior  and 

eternal  rectus,  in  the  f  the  lachrymal  gland.     They  11 

due  to  an  hypertrophy  and  extension  of  the  adipose  tissue  of  the  on 
They  appear  in  the  form  of  smooth,  yellow,  lobulated,  elastic  tumours, 
and  may  reach  a  considerable  size.  They  are  mostly  congenital,  and 
do  riot  become  FWJ  ootioaable  or  increase  greatly  in  size  until  a  much 
later  period.  When  they  attain  considerable  proportions,  they  may  push 
the  eyeball  aside,  and  by  pressure  impede  the  lu  net  ions  of  the  lachrymal 
gland. 

If  the  tumour  is  inconsiderable   in   size,  it    maybe  e..  ved, 

but  care  should  be  taken  to  preserve  the  conjunctiva  as  much  as  pos- 
sible, and  the  incision  should  be  closed  by  a  fine  suture. 

are    not    of    unfrequent   occurrence.       The\ 
situated  at  the  limbus  conjunctiva',  pertly  on  the  cornea,  and  partly  on 
the  sclerotic,  are  of  a  pale,  whitish-yellow  colour,  iboni  one  or  two  lines 
in  d>  and  somewhat  raised  above  the   level  of  the  cornea.     The 

surface  of  the  tumour  is  generally  smooth,  but  it  may  be  lobulated,  and 
from  it  one  or  two  short  haira  may  protrude.  Wardrop*  mentions  an 
extraordinary  case  in  which  twelve  very  long  hairs  grew  from  the 
middle  of  the  tumour,  passed  through  between  the  eyelids,  and  hang 
over  ales;    these  bain   had   not  appeared    till  the  patient  was 

lb*  years  of  age,  at  which  time  his  beard  also  began  to  grow.  The 
our  is  generally  congenital,  and  almost  completely  stationary, 
increasing  very  slowly  in  size  with  the  growth  of  the  body.  It  may, 
however,  become  developed  later  in  life,  and  augment  considerably  in 
size.  The  largest  timmiir  nf  the  kind  that  I  have  met  with  I  saw  in 
Von  Graefe's  clinique,  in  1860.  It  extended  over  the  outer  two-thirds 
•rnea,  was  prominent,  lobulated,  and  very  disfiguring,  almost 
hiding  the  cornea.  From  their  close  analogy  to  the  structure  of  the 
akin,  these  tumours  have  been  called  "  dermoid."  They  sometimes, 
however,  appear  to  consist  only  of  elastic  fibrillar  connective  tis 
rudiments  of  true  skin,  fat,  hairs,  and  sebaceous  follicles.  Marked 
increase  in  their  size,  or  recurrence  after  removal,  appears  to  l»e  due  to 
an  increase  in  th<  They  may  be  readily 

but  care  must  be  taken  not  to  endeavour  to  remove  them  thoroughly 
from  the  cornea,  as  they  sometimes  extend  deeply  into  its  structure.t 

•   Wardropt*  "  .Morbid  Anatomy  of  the  Human  Eye,"  I,  32. 

1*  Graefe't  articles  "  On  Dermoid  Tumouw,"  A.  t  O.,  rii,  2,  and  xii,  2,  227, 
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Wartt  are  occasionally  seen  on  the  conjunctiva,  forming  small,  red, 
h -coloured  excrescences,  being  met  with  either  singly,  or  in  little 
iters.     They  may  occur  on  the  palpebral  or  ocular  conjunctiva,  and 
also  on  the  nBUum  fold,  and  bear  a  strong  resemblance  to  the  warts 
pOfte,    Tljey  are  generally  accompanied  by  a  certain  degree 
and  a  thin  muco-purulent  discharge.     They  should  he 
uee  snipped  off  with  scissors  before  they  attain  any  size,  or  hare  time 
id,  and  if  necessary,  the  cut  portion  should  be  lightly  touched 
nil  i  !  silver. 

Of$U  of  the  ronjtmctiva  may  be  readily  distinguished  by  their  cir- 
jbed  round  form,  and  their  pink,  translucent  appearance,  the 
irency  of  i  dg  easily  recognised  with  the  oblique 

tirniiinti-.ri       Tin  \   inav  - h -.  ur  in  different   ;  of  the  conjunctiva, 

in  toOBS  I  small  pea  to  that  of  a  hazel  nut,  or  they  may 
teed  Uiis.  If  they  extend  into  the  orbit,  and  attain  a  consider- 
ing sizr.  I  Joy  cause  more  or  less  protrusion  of  the  eyeball.  The  walls 
j-enerally  very  thin,  and  only  si»  slightly  con- 
icetcd  witli  uni-iiva  that  they  may  be  very  readily  removed. 

have  been   found  several  times  beneath  the  ocular  cou- 
tivn,  and  in  -  iee   (Siehel)  beneath   the  palpebral.     There 

is  s«  alar  conjiMi.'tiva,  ue;ir  fh.     nn^le  of  the 

^e,  a  transparent,  cyst-like  elevation,  which  is  round,  sliarply  defined, 
id  somewhat  moveable,  and  varies  in  size  from  a  pea  to  a  Bmall  bean, 
i    the  cyst,  and  in  its  vicinity,  is  somewhat  hyper- 
if  ii  itily  t Kin  and  transparent,  we  may  be  able  to 

hi  outer  wall  of  the  cyst  a  peculiar  yellow  or  greyish* 
spot,  and   neck  of  the  entozoon,  and  Siehel* 

appeivrnnn    is  quite  ehameterist  ir. 

I  with  as  primary  atfect ions, 
•nily  as  sooon<l;i rv  diseases,  after  cancer  of  the  lids 

yy  disease  in  the  con- 
1 1  appears  as  a  small, 
a  h,  .  t  the  edge  of  the 

a  puBtnle  or 

bed  iron i,  r,  by  the 

ion,  and  arterial  injec- 

Bfflfging   toward   the  little 

ient ly  the 

assumes  t  tint,   and  its  sur 

lliflower   1  \ -ered   by 

be   a  breach  of  surface,  and  a 

The  tumour  may 
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le  the  cornea  to  a  considerable  extent,  but  is  generally  but  slightly 
adherent  to  it,  bo  that  it  may  be  nearly  entirely  removed.  It  may, 
however,  produce  a  dense  opacity  of  the  cornea  beyond  the  limits  of  the 
tumour,  or  lead  to  deep  and  extensive  ulceration,  or  even  perforation. 
If  the  tumour  is  stalked,  it  may  be  freely  moveable  upon  the  surfar 

:       lake  all  cancerous  growths,  it  should  be  removed  at  the 
earliest  possible  period,  and  the  odgefl  of  unctival  wound  should 

be  closed  with  fine  sutures,  in  order  that  the  sclerotic  may  not  be 
exposed.  It  is,  however,  very  apt  quickly  to  recur,  when  the  opera- 
tion should  be  repeated  without  loss  of  time.  But  if  the  tumour  has 
invaded  the  cornea  to  a   considerable,  extent,   is  intimately  connc 

itlt  <i  has  greatly  impaired  the  sight,  it  will  be  better  to 

excise  the  eye;  but  even  tin's  does  not  always  guard  against  recurrence, 

the  new  growth  springing  from  the  lids,  or  from  the  bottom  of  the  orbit. 

such  cases  it  is.  t)  always  advisable  to  apply  the  chloride  of 

paste  to  the  orbit,  after  the  removal  of  the  lids. 

Me*i  fthnoai  always  extendi  ■  ■■njuctiva  from  the 

lids  or  from  the  eyeball   ittftlf,   the  cornea  or  sclerotic  giving  way,  and 
tumour  sprouting  forth  and  very  rapidly  spreading  thence  into  the 
neighbouring  tissues, 

"vr  appears  in  the  form  of  a  small  darkish-red  or 
hmw ni.vli-blaek  sj>ot  or  tumour  in  the  subconjunctival  tissue  near  the 
cornea,  or  at  the  semilunar  fold  Off  caruncle.  As  it  increases  in  size  it 
may  iraplienf  !s,  extending  beneath   them  and  giving  rise  to 

m<  «re  or  less  considerable  adhesions.    The  tumour  may  remain  stationary 
'id  than  rapidly  increase,  and  it  is  very  prune  qti i- 
after  removal.     It  must  be,  however,  remembered  that  many 
of  the  little  black  tumours  which  are  often  erroneously  called  melanotic 
canc«  y  sarcomata. 

are  sometimes  met  with  on  the  conjunctiva,  being 

almost  always  lituated  at  the  edge  of  the   lid,  and  they  bear  a  strong 

iblanee  to  a  chancre   upon  the  prepuce;  in  very  rare  instances 

or  at  the  edge  of  the  cornea.t     We  shall  enter  more  fully 

into  -cription  when  speaking  of  the  syphilitic  ulcers  of  the 

eyelids. 

metimes  extend  from  the  external  portion  of  the  eyelid  to 
en  ocular  conjunctiva,  and  ma y  der- 

able  size  if  they  are  not  tan  a  early  period.    They  may,  howe 

occur  primarily  on  the  conjunrtiva  or  the  semi-lunar  fold,  and  should 
be  removed  as  early  as  possible. 

is  a  term  applied  to  a  hardening  or  calcitication  of  the 
secretion  of  the  conjunctival  glands,  more  especially  the  Meibomian 
glands.  The  affection  appears  in  tin  firm  of  white,  round  concretions 
•  '•  British  Med.  Journal,"  March  18,  1866.  t  Wecker,  i,  177. 
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of  the  size  of  a  pin's  head,  which  may,  however,  attain  larger  dimen- 
sions on  the  inner  surface  of  the  conjunctiva.  They  occur  either  singly, 
being  scattered  about  over  the  surface  of  the  lid,  or  they  may  appear 
arranged  in  single  file  along  the  tract  of  the  ducts  leading  from  the 
gland.  The  latter,  is  however,  much  more  rare.  On  account  of  the 
roughness  which  they  produce  on  the  lid,  considerable  irritation  and 
n  degree  of  conjunctivitis  may  be  set  up.  The  little  calculi 
are  easily  removed  by  incising  the  conjunctiva  over  them,  and  lifting 
them  out  with  the  point  of  a  cataract  needle,  or  a  grooved  spatula. 
Sometimes,  the  concretion  is  soft  and  semi-transparent,  and  appears  at 
the  Opening  of  the  duct,  whence  it  rimy  bo  readily  pressed  out. 

The  secretions  of  the  caruncle  tlao  sometimes  undergo  cretification ; 
and  chalky  deposits  are  likewise  met  with  in  the  caruncle,  often  giving 
rise  to  irritation  and  swelling. 

]us  of  the  conjunctiva  is  a  very  rare  affection,  of  which,  I 
believe,  only  two  eiM  lm\e  boon  recorded,  viz.,  one  by  White  Cooper,* 
the  other  by  Wecker.f  The  symptoms  are  very  characteristic,  for  one 
or  more  large  vesicles  form  in  the  palpebral  and  perhaps  also  on  the 
ocular  conjunctiva;  they  contain  m  turbid  scruin  and  look  exactly  as 
if  they  had  been  caused  by  a  burn  or  scald.  There  is  generally  a  m 
deal  of  conjunctivitis,  accompanied  by  lachrymal  inn,  photophobia,  and 
perhaps  some  muco- purulent  discharge.  On  bursting,  the  vesicle  leaves 
a  raw  excoriated  surface,  which  secretes  a  thick  muco-purulent  dis- 
charge. If  repeated  crops  uf  vesicles  have  appeared,  they  may  gradually 
give  rise  to  symblepharon.  The  treatment  should  consist  of  mild  astrin- 
gent eollyria,  and  the  frequent  application  of  glycerine  to  moisten  the 
lids  (Wecker).  Internally,  arsenic  should  be  administered,  for  these 
patients  always  sutler  from  pemphigus  of  some  other  part  of  the  body. 

Hceinorrhatje  into  the  conjunctiva  is  generally  produced  by  blown  or 
falls  upon  the  eye  or  face,  or  by  severe  st raining  as  in  coughing,  sneezing, 
etc.,  causing  a  rupture  of  some  of  the  minute  blood- vessels  of  the 
conjunctiva.  Such  ecchymoses  are  also  often  met  with  in  the  course  of 
inflammations  of  the  conjunctiva,  or  in  persons  suffering  from  scurvy. 
In  other  cases,  they  occur  spontaneously  without  any  apparent  cause ; 
I  have  met  with  several  instances  of  this  kind  in  which  the  eechymosis 
had  cmiiu-  on  during  the  night.  But  the  effusion  of  blood  may  not  be 
due  to  a  rupture  of  any  of  the  conjunctival  blood-vessels,  but  have 
gradually  made  its  way  forwards  from  the  orbit  beneath  the  con- 
junctiva. Thus  a  blow  upon  the  skull  may,  by  a  eontre-conp,  produce 
a  fracture  of  some  portion  of  the  walls  of  the  orbit,  this  is  followed  by 
more  or  less  severe  hfemorrhage,  and  the  effused  blood  may  make 
its  way  forwards  beneath  the  conjunctiva.     The  eechymosis  does  not, 


•  "R.  h.  O.  H.  Rep.,'  I,  16*. 


t  "  K\.  Monatebl.,"  1868,  232. 
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however,  in  each  cases  appear  directly  after  the  accident,  but  only  at 
an  interval  of  several  hours. 

The  ecchymoses  are  generally  situated  on  the  ocular  portion  of  the 
conjunctiva  in  the  vicinity  of  the  cornea,  or  in  the  retro-tarsal  fold. 
The  effusion  mostly  gives  rise  to  uniformly  red  patches,  which  vary  in 
size  and  number,  but  it  may  be  so  considerable  that  it  extends  round 
the  whole  cornea. 

The  treatment  should  consist  chiefly  in  the  application  of  stimulating 
lotions,  e.g.,  Tr.  Arnic  5i»  Aq  dist.  $iv.,  to  be  applied  to  the  eye,  or  a 
compress  moistened  with  this  lotion  should  be  firmly  tied  over  the  eye ; 
indeed  a  firm  compress  bandage  accelerates  the  absorption  of  blood 
more  than  any  other  remedy.  A  poultice  of  black  bryony  root  is  also 
useful. 

(Edema  of  the  conjunctiva  is  met  with  very  frequently  in  the  course 
of  many  inflammations  of  the  conjunctiva  and  inner  tunics  of  the  eye, 
but  it  may  also  occur  spontaneously,  more  especially  in  elderly,  feeble 
persons,  affected  perhaps  with  disease  of  the  kidney.  The  treatment 
should  consist  in  the  application  of  a  firm  bandage,  and  the  use  of  mild 
astringent  collyria.  A  few  superficial  incisions  may  be  made  in  the 
chemosis  with  a  pair  of  curved  scissors.  The  health  of  the  patient 
should  be  at  the  same  time  attended  to.  Dr.  Lawson  Tait*  has  called 
attention  to  the  important  fact  that  severe  oedema  of  the  conjunctiva  is 
sometimes  a  symptom  of  surgical  fever  (pyaemia),  being  dependent  on 
a  thrombus  in  the  cavernous  or  ophthalmic  sinus. 

Subconjunctival  emphysema  is  caused  by  fracture  of  the  nasal  parietes, 
which  admits  the  air  into  the  subconjunctival  tissue,  or  by  a  rupture  in 
the  lachrymal  sac ;  when  the  air  is  also  admitted  beneath  the  conjunc- 
tiva, if  the  nose  is  blown.  The  nature  of  the  affection  may  be 
recognised  by  the  peculiar  crackling  which  is  heard  when  the  swelling 
is  pressed  with  the  finger ;  firm  pressure  causing  it  to  disappear.  A 
bandage  should  bo  applied,  and,  if  necessary,  the  swelling  may  be 
pricked  with  a  needle  and  the  air  allowed  to  escape. 

•  "Edinb.  Med.  Journal,"  No.  45,  p.  798. 


Chapter  II. 
DISEASES  OF  THE  CORNEA. 


1.— PANNUS. 


This  anVotion  is  characterised  by  a  superficial  vascular  opacity  of  the 
ooruoa,  occupying  more  or  Iohh  of  its  expanse.  The  opacity  generally 
ooinmcucos  at  the  periphery,  and  gradually  extends  towards  the  centre, 
but  the  reverse  may  also  occur.  It  is  due  to  the  formation  of  a  neo- 
plastic layer  of  cells  beneath  the  opithelium,  and  also  perhaps  in  the 
superficial  layers  of  the  cornea,  just  beneath  the  anterior  elastic  lamina 
(membrane  of  Bowman).  Those  neo-plastic  cells  show  a  tendency  to 
become  developed  into  connective  tissue  (Wedl),  and  blood-vessels 
appear  amount  them.  The  blood- vessels  are  situated  beneath  the 
epithelium,  and  also  somewhat  deeper,  beneath  the  anterior  elastic 
lamina,  On  closer  examination,  they  will  be  found  to  consist  of  two 
sets.  The  one  is  a  direct  continuation  of  the  conjunctival  vessels,  and 
is  almost  entirely  venous.  It  forms  a  large-meshed,  tortuous  network 
of  vessels,  covering  a  considerable  portion,  or  perhaps  even  the  whole 
of  the  cornea,  w  Inch  is  seen  to  be  opaque  and  hasy  between  the  meshes. 
The  other  \  easels,  which  are  ohietly  arterial,  are  straight  and  parallel, 
and  lie  beneath  those  from  the  conjunctiva.  They  proceed  from  the 
anastomosis  U*tweon  the  conjunctival  and  subconjunctival  vessels,  at 
the  limhm*  conjunctiva*,  where  it  forms  a  bright  rosy  zone.  If  the  vas- 
cularity i»  considerable,  these  parallel  vessels  an*  very  numerous,  and 
gixoa  \er\  red  appearance  to  the  edge  of  the  cornea,  which  is  often 
als%*  somewhat  swollen.  When  the  cornea  is  extremely  vascular  and 
opaque,  no  that  it  assumes  a  very  red  or  even  fleshy  appearance,  the 
disease  is  termed  "  r.v^ss  .v\w«^/*  whereas  if  the  Wood-vessels  are 
few  ami  ^cat'.ored,  and  the  cloudiness  inconsiderable,  it  is  called  "jmimk* 

In  the  aeiuo  tVv.u  of  *.he  disease,  there  is  often  considerable  photo- 
phob-,*.  'u'l'.vutt^toa,  aiul  ei'.iary  neuralgia,  accompanied  by  marked 
ooi^mw;;\*l  aud  subconjunctival  :«;ev:ien.     But  if  the  affection  runs 
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n   very   protracted  and  chronic  course,  the  irritability  of  the  eye  is 
generally  bat,  .slight,  except  if  acute  exacerbations  occur.     The  surface 
of  the  cornea  gradually  becomes  more  opaque,  rough,  and  irregni 
and    its    epithelial    layer    hypcrtrophied    and    thickened,  so   that  the 
cornea  may  finally  assume  almost  |  reticular  appearance.     Or  the  epi- 

nim  may  bo  shed  at  different  points,  giving  rise  to  superficial  facets 
and  irregularities.    But  the  los-  ance  may  extend  mueh  deeper, 

and  extensive  ulcers  be  formed,  which  may  even  L 
the  cornea,  and  subsequently  to    anterior    synechia,  staphyloma, 
After  the  pannus  has  existed  for  Rome  turn-,  the  cornea  is  apt  to  become 
Knnewhat  thinned,  and,  yielding  gradually  to  the  intae-ocolair  preasiire, 
to  lose  its  normal  curvature  and  booome  bulged   forward.     This  fact  is 
of  great   practical  import,  i  ►uld 

hereafter  regain  much  ot  its  transparency,  this  fauitiness  in  its  curva- 
ture will  produce  considerable  deterioration  of  vision. 

Amongst  the  causes  which  may  produce  pannus,  granular  ophthal- 
mia is  by  far  the  most  !  u  i,  in   the  vast  majority  of  those 
cases  in  which  the  opacity  is  confined  to  the  upper  h  is  cornea, 
it  is  due  to  granular  lids.     When  speaking  of  granular  ophthalmia,  I 
I  that  pannus   might   be   produced   by  the  friction    of  the 
■face  of  the  [id  on  the  cornea,  or  by  a  direct  extension  of 

granulations  on  to   rli fdJsjk  conjunctiva.,  and  from    I  n  to 

tea.     In  the  latter  ease,  small  gn  >ow infiltrations  appear 

the  margin  of  the  cornea,  and,  if  the  attack  be  acute,  may 
extend  over  the  whole  of  the  cornea.   Betweeu  these  infiltrations  blood- 
vessels  are  seen  to  be  passing. 

Phlyctenular  or  purulent  ophthalmia  may  also  give  rise  to  pannus. 
In  the  former  case,  the  opacity  and  vascularity  are  not  considerable  in 
ettciit.  and  the  at'  chiefly  characterised   by  the  appearance  of 

scattered  phlyctenular,  or  small    infiltrations  on    the    surface   of   the 
cornea. 

The  disease  may  likewise  be  produced  by  th  i  and 

i  of  the  cornea,  caused  by  inverted  eyelashes,  with  or  without 
»ion,  by  cretiHcation  of  the  Meibomian  glands  (chalazion),  and  by 
•  cation  and  exposure  of  the  cornea  to  external  irritants,  as  in 
cases  of  lagophthalmus,  etc.  In  such  cases,  the  disease  may  be  termed 
u  traumatic  pannus.'*     In  the  chronic  form,  pun  xist  for  many 

years  without  undergoing  any  particular  nhaUgn,  axoepl   perhaps  thin- 
and  prominence  of  tin  Inflammatory  exacerbations  may, 

bowi  a r  again  and  again,  and  each  time  let  Bght  and  the 

opacity  of  the  cornea  in  a  t  .dition. 

The  proportion  as  the  pannus  is  incon- 

siderable and  of  recent   one/in.  and  the   cause   remediable.      In  very 
chronic  cases,  especially  of  the   pannus  erassus,  the  disease,  even  if 
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eventually  cured,  generally  leaves  behind  it  extensive  and  dense  opaci- 
ties. If  there  is  a  central  leucoma,  or  if  iritis  has  occurred  during  the 
progress  of  the  disease,  and  the  pupil  is  closed,  it  will  be  necessary  to 
perform  iridectomy. 

Tin  '  bo  be  adopted  must  depend  upon  the  cause,  for  if  the 

latter  can  be  cured,  the  pannus  will  also  disappear.  As  I  have  already 
in  the  article  upon  granular  ophthalmia  entered  very  fully  into  the 
mode  of  treating  pannus  produced  by  that  disease,  I  need  not  recur 
to  this  subject.  In  cases  of  traumatic  pannus,  our  efforts  must  be 
at  once  directed  to  the  removal  of  the  cause,  e.g.,  the  entropion, 
inverted  lashes,  chalazion,  etc.  The  opacity  of  the  cornea  which  may 
remain  after  the  disappearance  of  the  original  disease,  must  be  treated 
by  mild  local  irritants,  amongst  which  may  be  especially  recommended 
insufflation  of  calomel,  the  application  of  the  red  or  yellow  precipitate 
ointment,  vinum  opii,  oil  of  turpentine,  sulphate  of  copper,  etc.  These 
applications  hasten  the  absorption  of  the  morbid  products,  by  pro- 
ducing a  temporary  inflammatory  congestion  of  the  blood-vessels. 


2—  PHLYCTEmJLAR  CORNE1TIS  (HERPES  CORNER). 


This  disease  often  accompanies  phlyctenular  ophthalmia.  Id  fact, 
the  two  affections  are  alike  in  character,  and  demand  a  very  similar 
mode  of  treatment. 

As  in  phlyctenular  ophthalmia,  the  appearance  of  the  vesicles  on  the 
cornea  is  generally  preceded  by  a  sensation  of  heat  and  itching  in  the 
eyelids,  which  is  soon  followed  by  conjunctival  and  subconjunctival 
;  i  ■  5 1 1 -\  1 1 1 it  ion,  and  ciliary  neuralgia.  The  latter, 
which  is  often  but  slight  when  the  affection  is  confined  to  the  conjunc- 
tiva, is  frequently  very  severe  in  herpes  corneas.  The  same  is  the  case 
with  the  photophobia,  which  is  often  most  intense  and  persistent.  The 
characteristic  little  phlyctenules  soon  make  their  appearance  on  the 
surface  of  the  cornea.  Their  number  and  mode  of  distribution  vary 
greatly-  Sometimes,  there  are  but  one  or  twp  near  the  margin  oi*  the 
cornea,  in  other  cases  they  are  more  numerous,  and  are  either  scattered 
freely  over  the  surface  of  the  cornea,  or  are  chiefly  con  fined  to  one  part. 
Or  again,  they  may  be  ranged  along  its  edge  in  single  file,  surrounding 
a  more  or  less  considerable  portion  of  the  cornea  like  a  string  of  beads. 
If  the  phlyctenule?  are  numerous,  and  extend  over  a  considerable  expanse 
of  the  cornea  (pannus  scrofulosus) ,  the  vascularity  is  general,  and  the 
cornea  is  surrounded  by  a  bright,  rosy  zone  of  vessels  ;  whereas,  if  the 
pustules  are  confined  to  one  portion  of  the  cornea,  the  injection  is 
generally  also  partial.  Sometimes,  the  phlyctenular  are  very  superficial, 
and  appear  in  the  form  of  small,  transparent  vesicles  or  blisters,  whose 
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Belial  covering  is  soon  shed,  leaving  a  small  excoriation,  which  may 
easily  escape-  detection,  and  lead  to  an  erroneous  diagnosis  and  mode  of 
treatment.  Generally,  however,  the  phlyctenula  is  more  apparent,  and 
is  imbedded  in  the  cornea,  its  summit  rising  slightly  above  the 
surface.  It  appears  in  the  form  of  a  small,  circumscribed,  grey  infiltra- 
tion, surrounded  by  a  zone  of  slightly  opaque  and  swollen  cornea,  the 
latter  being  especially  the  case  if  several  phlyctenular*  are  situated  close 
together.  At  its  apex  a  little  transparent  reticle  often  forms,  which 
bursts  and  leaves  an  exoeriated  BllrfsOB,  the  bottom  of  which  is  opaque, 
and  of  a  grey  or  greyish-yellow  colour.  This  excoriation  mwy  gradually 
extend  somewhat  in  circumference  and  depth,  and  assume  the  character 
of  a  small  ulcer  T  which  is  especially  apt  to  occur  if  the  phlyctenula  is 
situated  near  the  centre  of  the  cornea,  and  the  affection  has  been  inju- 
diciously treated  by  strong  astringents.  If  no  transparent  vesicle  forms 
at  the  apex  of  the  phlyctenula,  this  becomes  somewhat  more  opaque 
and  infiltrated,  and  then,  losing  its  epithelial  covering,  is  changed  into 
a  superficial,  yellowish  grey  ulcer.  These  ulcers  gem  .-rally  run  a  very 
favourable  course  if  they  are  ■judiciously  faceted,  and  show  little  or  no 
tendency  to  extend  much,  either  in  circumference  or  depth.  The  ulcer 
becomes  covered  by  a  layer  of  epithelium,  and  gradually  fills  up,  and  the 
cornea  regains  more  or  less  of  its  transparency.  But  if  the  infiltrations 
are  situated  very  close  to  each  other,  iwo  or  throe  may  coalesce,  and 
thus  give  rise  to  one  extensive  ulcer,  which  may  increase  in  depth,  and 
even  lead  to  perforation.  This  may  also  occur  if  the  i  n  tilt  rat  ions  are 
situated  somewhat  deeply  in  the  cornea,  and  if  Btrong  local  irritants 
(nitrate  of  silver,  sulphate  of  copper,  etc.)  are  employed.  In  Hu 
majority  of  cases  there  is  no  fear  of  this  complication,  for  under  judi- 
cious treat m»  lit  the  exi-oi  iutions  or  little  uJe*  513  up,  the  corneal 
substance  is  regenerated,  and  perhaps  no  opacity  is  finally  left.  In  other 
cases,  the  result  is  not  so  favourable,  for  a  more  or  less  dense  opacity 
may  remain  Khind. 

There  is  great  tendency  to  relapses.  Just  as  the  symptoms  of  irri- 
tation and  vascularity  are  subsiding,  the  phlyctenular  disappearing,  and 
the  disease  seems  to  be  almost  cured,  all  the  acute  symptoms  of  irri- 
tation return,  a  fresh  crop  of  pustules  makes  its  appearance,  and  a 
severe  relapse  takes  place.  This  may  occur  again  and  again,  and  the 
affection  gradually  assume  a  chronic  character;  vessels  are  developed 
upon  the  cornea,  which  ran  towards  the  infiltration,  and  this  condition 
might  he  mistaken  by  a  superficial  observer  for  that  of  fascicular 
corneitifi.  Ou  closer  examination  it  will,  however,  be  seen  that  the 
blood-vessels  are  few  in  number,  and  more  scattered,  not  rising  pro. 
minently  above  the  surface  of  the  cornea,  and  not  pushing  along  the 
infiltration  before  them,  but  rather  stopping  short  of  it.  When 
numerous  phlyctenules  arc  crowded  together  on  the  cornea,  and  inter- 


'.u  m.al.  .las    il 


PHLYCTENULAR   CORXEITLS. 


M 


tion  of  atropine  (gr.  i  j.  ad  Jj  of  water)  should  be  applied  to  the  eye 
three  or  four  times  a  day.  If  it  should,  after  a  time,  bo  found  rather 
to  increase  than  alleviate  the  irritation,  a  collyrium  of  belladonna  must 
be  substituted.  If  it  has  already  produced  considerable  irritation  of 
the  conjunctiva  and  a  crop  of  vesicular  jrranulations,  an  astringent 
collyriuiii  of*  almiu  borax,  or  nitrate  of  silver  (gr.  j.  ad  3J)  should  lx« 
employed.  The  belladonna  ointment  is  to  be  rubbed  on  the  forehead 
three  or  four  times  daijy,  until  a  alight  papular  eruption  is  produced. 
If  there  is  much  pain  in  and  around  the  eye,  and  more  especially  if  the 
latter  is  very  painful  to  the  touch,  tnueh  relief  is  often  experienced  from 
the  application  of  two  or  three  leeches  to  the  temple,  or  a  blister  should 
be  applied  behind  the  ear.  If,  together  with  the  photophobia  and  lacbry- 
mation,  the  temperature  of  the  lid  is  much  increased,  I  have  often 
found  very  markr  from  the  periodical  application  at  cold  com- 

presses. These  are  to  be  applied  three  or  four  times  a  day,  for  a  space 
of  20  Of  80  minutes,  and  are  to  be  changed  every  two  or  three  minutes, 
as  soon  as  they  get  the  least  warm.  The  photophobia  is  often,  however, 
very  obstinate  and  intractable.  When  it  is  chiefly  due  to  an  abrasion 
of  the  epithelium  ami  exposure  of  the  corneal  nervcH,  a  compress  band- 
age should  be  applied.  But  sometimes  it  resists  all  remedies,  and  a 
severe  spasm  of  the  lids  (blepharospasm)  remains  even  after  the  affec- 
tion of  the  cornea  is  <••  h  cases  the  different  remedies  whieh 
1  hftVB  mentioned  in  the  article  on  phlyctenular  ophthalmia,  should  he 
d,  1  m ...  mboutaueous  injection  of  morphia,  immersion  of  the  iaoe  in 
cold  water,  and  if  all  these  fail,  and  the  spasm  is  arrested  by  pressure 
upon  the  supra-orbital  nerve,  we  must  have  recourse  to  a  division  of  this 
nerve.  I  have  often  found  that  a  prolonged  stay  at  the  sea-side,  together 
with  sea-bathing,  tonics,  a  generous  diet,   and  plenty  of  out-of-duor 


severe  irritation  of  the  eye,  accompanied  by  eon*i<Urabk<  pain,  redness,  lachryma- 

!ut  these  lymptomi  soon  disappeared  again  on  the  use  of  a  />«re  iolu 
of  atrophic.     On  exnuiiimtioii.  the  impute  totatitm  wm  found  to  contain  a  small 
quantity  of  strong  add.      Such  cases   as   this  completely  disprove  the 

theory  that  a  small  quantity  of  strong  acid  or  of  alcohol  can  have  no  prejudicial 
esTeet  upon  the  eye,  even  although  there  may  be  much  ciliary  irritation  and  a  severe 
inflauittint ion  of  the  cornea  or  iris.  I  must  state,  however,  that  we  occasionally 
meet  srltfc  (>v -optional  cases,  in  which  there  exists  a  peculiar  idiosyneracy  which 
renders  the  patient  most  intolerant  of  the  u»e  of  even  a  weak  and  perfectly  pure 
solution  of  atropine.  I  haTo  seeu  instances  in  which  a  drop  of  a  weak  and  quite  pure 
•olm  has  produced  great  irritation  and  pain,  or  even  an  erysipelatous 

condition  of  the  eyelids  and  cheek,  accompanied  by  redncsa  and  chemotic  swelling  of 

j  exceptional  occurrence,  and  bears  not  the 

least  analogy  to  those  cases  in  II  caused  by  the  impurity  of  the 

■tropins),  fot  in  radsi  u   pure  solution  is  not  ouly  well  borne,  but  greatly  alleviates 

trritiit i<Mi  and  inflammatory  symptoms.     Mr.  Lawson  also  mentiou*  some 

resting  instances  of  this  peculiar  idiosyncrasy,  in  a  paper  in  the  *  K.  L,  O.  H. 

B*l>  :  19. 

H   2 


100 


DISEASES  OF  THE   CORXEA. 


exercise  will  cure  cases  of  photophobia,  which  have  obstinately  resisted 
all  other  remedies. 

Small  doses  of  tartar  emetic  sometimes  prove  useful  in  alleviating 
i  hfl  photophobia  and  ciliary  irritation  daring  the  acute  stage  of  the 
disease.     Bin  remedy  should  not  be  persisted  in  if  it  does  not 

produce  any  benefit  in  the  course  of  a  few  days,  as  its  prolonged  use  is 
apt  to  weaken  and  debilitate  the  patient.  Arsenic  has  also  been  strongly 
recommended  in  this  form  of  co  mentis,  on  the.  supposition  of  its  simi- 
larity to  eczema.  This  remedy  often  proves  very  serviceable,  especially 
if  the  corneitis  is  accompanied  by  an  eczematous  eruption  of  the  fore- 
head and  face.  In  the  latter  case  tlie  lotion  of  acetate-  of  lead  and 
glycerine  (p.  71)  should  be  applied  to  the  face ;  or  the  following  lotion 
may  be  used  for  the  same  purpose : — JjL  Boracis  5ij  glycer.  ^ss.  aq. 
sambuci  ^ij,  aq.  disk  id  jviii.  A  powder  containing  oxide  of  zinc  may 
be  dusted  over  the  face.  The  patient's  general  health  should  bo 
attended  to,  and  if  he  is  of  a  weakly  and  scrofulous  habit,  tonics,  cod- 
liver  oil,  and  a  nutritious  and  generous  diet,  together  with  the  use  of 
ale  and  wine,  should  lx>  prescribed.  Tho  bowels  should  be  kept  well 
regulated,  and  special  attention  should  be  paid  to  the  free  action  of  the 
skin,  as  tins  i  marked   influence  upon  the  symptoms  of  ciliary 

irritation,  Bflpeoi&Hy  the  photophobia.  When  the  acute  symptoms  have 
subsided,  we  must  have  recourse  to  the  insufflation  of  calomel,  and  if 
this  is  well  borne  the  yellow  oxide  of  mercury  ointment  (gr  i — ii  ad  3j) 
should  be  applied;  this  will  not  only  hasten  the  absorption  of  any 
remaining  opacity,  but  cheek  the  tendency  to  relapses.  In  chrouie 
and  very  obstinate  cases,  especially  if  they  are  accompanied  by  much 
vascularity  of  the  cornea,  great  benefit  is  often  experienced  from  a  seton. 

In  rare  instances,  we  meet  with  a  peculiar  formation  of  transparent 
vesicles  upon  the  surface  of  the  cornea,  which  are  produced  by  slight 
elevations  of  the  epithelial  layer  and  the  anterior  elastic  lamina  from 
the  surface  of  the  cornea  proper.  The  appearance  presented  by  these 
little  blisters  is  very  characteristic,  and  is  generally  accompanied  by 
very  severe  symptoms  of  irritation,  especially  photophobia  ami  laehry- 
mation.     These  symptoms  subside  when  the  vesicles  burst,  but  a  fresh 

p  of  the  latter  is  generally  formed  every  three  or  four  days.     In 

a  case  mentioned  by  Mooren   the  disease  assumed  the  character  of  a 

regular  tertian  type,  and  was  cured  by  the  energetic  use  of  quinine; 

■medy,  combined  perhaps  with  steel,  should  be  given  in 

all  cases  ;  atropine  and  a  compress  bandage  being  applied  to  the  eye, 

FASCICULAR  CORNEITIS. 

This  peculiar  form  of  corneitis,  which  is  very  common  in  Germany, 
is  extremely  rare  in  England,  for  whilst  I  saw  many  instances  of  it  in 


[•:i  l  is. 


101 


Berlin,  I  only  remember  having  met  with  four  pure  cases  in  England 
during  the  last  eight  years. 

The  symptoms  of  this  affection  are  very  characteristic  and  easily 
recognised.     The  attack  m  generally  ushered  in  by  considerable  photo- 
plmbia,  lachrymatinn,  aud  ciliary  neuralgia.     On  examining  tin    I 
fchfl  ;  juiuiivii  is  found  to  be  injected,  and  tiiere  is  also  seen  a 

lit  rosy  zone  of  subconjunctiv:i  round  the  cornea.     WsST 

edge  of  the  latter  may  perhaps  be  noticed  at  one  spot  a  few  small 
phlyctenule,  and  the  limbns  conjuie  it  this  point  also  somewhat 

swollen.  The  pwilfftl  subconjunctival  vessels  are  seen  at  this  spot  to 
pass  mi  I  ioa  and  extend  more  or  less  on  to  its  surface,  forming 

a  narrow  bundle  or  leash  of  vessels  (hence  the  term  "fasicul 

is),  which  lies  in  a  smin re  li:it  swollen  aud  elevated  portion  of  the 
cornea.  This  fasiculus  of  vessels  consists  both  of  veins  and  arteries; 
at  its  apex,  and  rising  somewhat  a  bo  re  the  level  of  the  v  M  i  iced 

nail,  crescentic,  y<  infiltration,  surrounded  by  a  some- 

what Qpftcgae  and  swollen  portion  of  curnea.     As  the  disease  progresses, 
n  is  gradually  pushed  farther  and  further  On  bo  the  cornea 
in  front  of  the  vessels ;  its  epithelial   covering  is  shed,  it  assumes  a 
yellowish  tint  and  becomo-  I  into  ■  small  superficial  ulcer.      In 

some  instances  the  original  leash  of  vessels  may  bifurcate,  so  that  it 
assumes  a  Y  shape,  having  a  separate  infiltration  at  each  apex.  The 
disease  may  extend  far  on  to  the  cornea,  and  prove  dangerous  from  its 

tag  a  dense  opacity  is  the  centre  of  the  oornss  just  over  the  pupil ; 
Qy  remains  superficial,  and  does  not  extend  very 

»!\  into  the  OOT&ee  or  lead  to  perforation.  During  the  progressive 
stage,  the  symptoms  of  irritation  are  very  marked  and  oM&BJCts,  When 
tin*   disease  h;is   reached   its  acme,  it  generally  renin  "nary  for 

some  little  time  (perhaps  even  several  weeks)  and  tlxn  gradually 
diminishes  in  intensity  and  slowly  retrogrades,  the  symptoms  of  irrita- 
tion rapidly  disappear  time  winch  elapses  'luring  these  several 
stages,  will  depend  upon  tl  die  fasciculus  of  vessels  and  of  the 
infiltration.  The  vascularity  gradually  diminishes,  the  ulcer  is  again 
Bred    by   a   layer  of  epithelium,    and    begins   to    fill  up   from    the 

phery  towards  the  cent  it  ;   rlie  corneal  h-  .  «re  or  less  regene- 

cr  a  time  but  little  opacity  may  be  1 

This  disease  is  generally  diw  to  the  same  causes  as  phlyctenular 
md  is  nn  met  with  in  weakly  and  scrofulous 

and  in  them  it  is  very  apt  to  run  a  most  protracted  course. 

If  the  symptoms   Of  irritation   are  very  acute,  only  soothing  rerae- 
BOOttld  Ikj  applied.     Atropine  should  be   ii  ttto    the   eye, 

compound  belladonna  ointment  should  be  ruhUd  in  over  I 
head,  a  Mister   should    be  applied   behind    thl  I    ■    leech  or 

to  tin-   temple  if  the   eye   is  very  painful    to  the  touch.     If  the  vas- 
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cularity  is  very  marked  and  the -case  severe,  benefit  is  often  derived 
from  dividing  the  bundle  of  vessels  close  to  the  cornea,  either  with  a 
small  scalpel  Qf  a  pair  of  curved  scissors;  for  after  this  has  been  done, 
the  blood-vessels  on  the  cornea  and  the  infiltration  are  found  to  >\ 
and  diminish  in  size  When  the  acute  symptoms  of  irritation  have 
Lernbly  subsided)  the  insufflation  of  calomel  should  be  at  onoe 
commenced,  or  the  yellow  oxide  of  mercury  ointment  (gr.  ij — viii  ad  3j) 
should  be  applied.  Both  these  remedies,  but  more  especially  the  yellow 
oxide,  are  almost  specifies  for  this  disease.  The  ointment  may  be 
applied  from  the  very  commencement,  if  the  symptoms  of  irritation  are 
not  very  marked ;  it  must,  however,  be  used  with  care,  and  its  effect 
should  be  closely  writehed.  If  we  find  the  next  day  that  it  has  excited 
considerable  redness  and  irritation,  its  use  should  be  temporarily 
abstained  from,  and  calomel  should  be  substituted.  It  is  also  of  much 
use  in  checking  the  tendency  to  relapses,  in  cutting  these  shorty  and  in 
hastening  the  absorption  of  the  corneal  opacity  Frequently,  wo  must 
ring  the  changes  bet .w  een  the  ointment  and  the  calomel,  as  after  a  time 
they  temporardy  lose  some  of  their  effect. 

A  seton  at  the  temple  sometimes  also  proves  of  much  benefit  in  this 
affection,  not  only  in  shortening  the  course  of  the  disease,  but  also  in 
preventing  the  occurrence  of  relapses. 


4.— SUPPURATIVE  CORSKITIS 


Practically,  it  is  of  importance  to  distinguish  two  principal  forms  of 
suppurative  corneitis.  The  one  is  accompanied  by  more  or  less  marked 
inflammatory  symptoms,  whilst  in  the  other  the^e  sire  entirely  absent, 
and  the  chief  danger  of  the  disease  is  found  in  their  absence,  as  the 
suppuration  spreads  very  rapidly  and  an  extenaive  abscess  or  slough 
of  the  cornea  speedily  ensues.  These  two  forms  also  demand  a  totally 
opposite  plan  of  treatment.  In  the  inflammatory,  we  must  endeavour 
to  check  and  subdue  the  symptoms  of  irritation  and  inflammation  by 
local  antiphlogistics ;  whereas  in  the  torpid,  non- inflammatory  form,  we 
must  most  carefully  eschew  such  treatment,  and  at  once  attempt  to 
produce  a  certain  degree  of  inflammation,  in  order  to  cheek  the  tendency 
to  necrosis  and  purulent  infiltration. 

Whilst  drawing  special  attention  to  these  two  opposite  types  of  the 
disease,  I  must  state  that  in  practice  we  constantly  meet  with  mixed 
forms,  showing  some  of  the  symptoms  of  each  type.  Indeed  the  surgeon 
will  chiefly  display  his  skill  and  judgment,  by  distinguishing  whether 
any  of  the  symptoms  huve  attained  an  undue  prominence  and  require 
to  be  checked  in  order  that  a  just  balance  may  be  maintained  between 
the  necessary  degree  of  inflammation  and  the  suppurative  condition  of 
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the  cornea ;  bo  that  whilst  on  the  one  hand,  the  inflammatory  symptoms 
are  not  allowed  to  become  excessive,  they  are,  on  the  other,  not  too 
much  suppressed. 

The  inflammatory  I  i  »f\en  accompanied  by  great 

photophobia,  lachryination,  and  rntffflff  ciliary  neuralgia ;  there  is  also 
much  conjunctival  and  subconjunctival  injection,  the  cornea  being 
surrounded  by  a  bright  rosy  zone,  accompanied  perhaps  by  some 
cheniosis.  On  acctmnt  of  tin  irritation  of  the  ciliary  nerves,  the  pupil 
is  often  greatly  contracted.  On  examiningthe  cornea,  we  notice  a  small 
circumscribed  inh'lt ration,  which  is  generally  sit i.  if  the  centre, 

but   sometimes  at    the  periphery   of  the  corn*  a.      Its    pO(  ries, 

80tn«  is  situated   in   the  superficial    layers   of  the  cornea,  and 

then  the  latter  may  become  somewhat  raised  above  the  level  at  tins 
point,  or  it  may  lie  in  the  central  or  deeper  portion  of  the  cornea,  in 
which  ease  the  surface  remains  unaltered.  The  infiltration  soon 
increases  in  density  and  assumes  a  creamy  yellowish-grey  colour,  being 

ounded  by  a  well  marked  line  of  demarcation  in  the  form  of  a 
fight  Eons,    which    gradually    shades   oft*    into    the  transparent 

:rii ;  the  latter  also  am  degree  of  inflam ma tmy  swelling 

at  the  point  occupied  by  this  s&nnc.  The  epithelium  may  be  shed, 
and  a  portion  of  the  contents  of  the  infiltration  break  down  and  be 
thrown  off,  so  that  a  more  or  less  deep  ulcer  is  formed.  Although  the 
subconjunctival  vessels  may  pass  slightly  on  to  the  cornea,  they  never 
reach  the  ulcer,  even  when  this  is  situated  near  the  periphery.  Win  n 
it  is  in  the  centre  of  the  cornea,  the  latter  appears  quite  free  from 
ssels,  except  a  few  which  may  just  pass  over  its  margin.  The 
retrogressive  stage  generally  toon  led  in,  the  infiltration  changes  its 
yellow  hue    for  a  light   grey   tint,  and  becomes  gradually   absorbed, 

mg  perhaps  hardly  any  opacity  behind.  The  disease  as  a  rule 
shows  a  tendency  to  remain  localised,  and  nnt  to  extend  superficially, 
but  rather  in  depth.      Relapses  nid  the  affection  may 

thus  assume  a  chronic  charm 

But.  the  disease  does  m-r  always  run  so  favourable  a  course.  Thus, 
several  superficial   infi  0  each  other,  and, 

gradually  extending  in  cireumN  pth,  may  coalesce  and  thus 

give  rise  to  a  considerable  abscess  of  the  cornea.  Their  contents 
mdergO  suppurative  and  fa!  the  cells  and  nuclei  break 

down,  the  infiltrn  yellow  cohmr.  being  surrounded,  how- 

If  this  occurs  near  the 
cent  >ve  dangerous  from  its  leaving  a  dense 

opacity  just  <  kpfl  leading  to  an  exten- 

alou^'li  of  tin    Cornea*  ttion  is  situated  deeply  in 

tin  cornea,  it  may  lead  toper  the  latter, or  give  rise  to  onyx, 

hypopyon,  and  iritis.     The  pus  may  sink  down  between  the  lamellae  of 
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tlie  cornea  to  its  lower  margin,  and  thus  produce  a  peculiar  opacity, 
led  Onyx  ur  unguis,  on  account  of  its  supposed  resemblance  to  the 
while  lunula  of  the  finger-nail.  If  the  onyx  is  but  small,  and  con- 
fined to  the  very  edge  of  the  cornea,  it  may  easily  be  overlooked,  more 
I y  U  it  be  somewhat  covered  by  the  swollen  liinbus  conjunctive. 
If  if  considerable,  so  th.it  it  \\  up  to   •nc-third  of 

tln.>  cornea,  or  even  higher,  it  may  be  mistaken  for  an  hypopyon.  But 
on  careful  examination  (more  especially  with  the  oblique  illumination) 
it  will  not  be  difficult  to  distinguish  it  from  the  hitter,  for  it  will  be 
seen  to  lie  on  tlie  corneal  side  of  the  anterior  chamber,  a  portion  of 
transparent  cornea  perhaps  _  it  from  the  latter,  and  it  ifl  situated 

at  some  distance  from  the  iris.  But  the  differential  diagnosis  is  of 
course  more  difficult  if,  as  is  sometimes  the  case,  an  hypopyon  co- 
exists with  the  onyx. 

Ili»  on  which   not   unfrequently  accompanies  suppurative 

(more  especially  tlie  non- inflammatory  form)  mayl-   produced 

m  the  iris  or  from  the  cornea  in  the  following  ways: — 

L  An  inflammation  of  the  iris  may  supervene  upon  the  corncitis, 

lymph  lu>  effon&d  into  the  humour,  and,  falling  to  the  bottom 

of  the  anterior  chamber,  thus  produce  an  hypopyon. 

2i    i  BQ  may  pi  "rnea,  and  its  purulent  contents 

carried  into  the  aqueous  humour  and  be  precipitated  at  the  Attorn 
lit-  anterior  chamber.      Sometimes  such  a  mode  of  production  of 
hypopyon  is  completely  overlooked,  I  mm,  iU  fact  that  the  commufi^ 

between  the  anterior  chamber  and  fcne  abeoeas  in  the  cornea  ii  not 
large  and  direct*  bu1  is  broi  rot  by  a  small  sloping  canal,  through 

ive  made  their  way  into  the  anterior 
uber.     S(  ention  has  been  called   to  this  fact  by  Weber,* 

ipuntly  passed  a  minute  probe  from  the  DJ 
the  canal  into  the  anterior  chamber,  and  1 1ms  verified  the 
conn  h   the  oblique  illumination,   this  little  canal  ap- 

pears like  a  white  streak,  running  from  the  abscess  to  the  ante, 
chamber, 

abscess  is  situ  ply  in  the  cornea,  near  the  nieui- 

ilammatory  prolifenttinn  and  fatty  degeneration  of 

fig  the  p«'  it  ion  of  i  i,  may  occur. 

ing   \\iih  the  jMpieous  humour,  render 

idarable  in  quantity,  they 

rior  chamber  and  thus  produce 

an  1  It  has  bean  also  supposed  that  the  latter  is  often dne 

lite  of  t  eated  abscess 

itts  humour, f    Weber,  however,  asserts  that  he  has  oever 

ween  the  abscess 
•  -  A,  I  0  :*22.  f  Rosor.  ibid.,  ii,  2,  151. 
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>he  riott-influiimndory  suppurative  corneitis  there  is  generally  a 
very  marked  absence  of  all  the  usual  symptoms  of  irritation  and  inflam- 
mation. There  is  no  photophobia,  lachrymation,  or  pain,  and  the  eye 
appears,  in  fact,  abnormally  insensible  to  external  irritation  (bright 
light,  etc.).  It  may,  however,  supervene  upon  a  circumscribed  infiltra- 
tion of  the  cornea,  accompanied  by  severe  symptoms  of  irritation  and 
intense  ciliary  neuralgia.  These  symptoms  suddenly  yield,  and  the 
abscess  shows  a  tendency  to  necrosiB,  extending  quickly  in  circum- 
ference and  depth.  There  is  formed  very  rapidly,  often  in  the  coarse 
of  a  few  hours,  in  the  centre  of  the  cornea,  a  small  yellow  spot,  which 
is  sharply  defined  against  the  clear  and  transparent  cornea,  and  is  not 
•unrounded  by  an  opaque  grey  zone,  as  is  the  case  with  the  inflam- 
matory infiltration.  Indeed,  the  adjoining  portion  of  cornea  may  * 
appear  abnormally  lustrous,  which  is  probably  due  to  serous  infiltra- 
tion. The  yellow  colour  is  also  more  deep  and  pronounced  than  in  the 
inflammatory  form.  The  disease  rapidly  extends  in  circumference, 
and  consecutive  yellow  layers  are  formed  around  the  original  infiltra- 
tion.   The  tissue  of  fcfaa  cornea  beQOtoBI  quickly  broken  down,  undergoes 

y  degeneration,  and  pus  cells  are  formed  in  large  quantity,  and  the 
abscess  soon  gains  a  considerable  extent,  both  on  the  surface  and  in 
depth,  reaching,  perhaps,  nearly  to  the  membrane  of  Descemet.  When 
the  suppuration  has  attained  a  certain  depth,  the  epithelial  cells  lining 
the  membrane  of  Descemet  undergo  inflammatory  proliferation,  and, 
being  thrown  off,  mix  with  the  aqueous  humour,  rendering  this  turbid, 
and  perhaps  sinking  down  in  the  anterior  chamber  in  the  form  of  an 
The  iris  becomes  swollen,  hypenemic,  and  of  a  yellowish 
red  colour,  due  probably  in  part  to  the  hyperemia,  and  in  part  to  a 
purulent  infiltration  of  its  tissue.    T  Lonerally  no  firm  adhesions 

1  MO  the  edge  of  the  pupil  and  the  capsule  of  J  lie  lens.  The  tendency 
of  this  non-inflammatory  form  of  suppurative  corneitis  is  to  extend 
rather  in  eir  en  inference  than  in  depth,  so  that  it  leads  to  very  con- 
siderable opacity  or  even  extensive  suppuration  of  the  cornea,  with  all 
itg  dangerous  consequences. 

When  the  process  of  reparation  sets  in,  we  find  that  the  yellow  and 
shaLply  defined  infiltration  becomes  surrounded  by  a  greyish  zone,  and 
that  there  is  at  the  same  time  an  increase  in  the  vascularity  of  the  eye. 
Much  of  the  danger  is  now  past,  for  the  disease  assumes  more  of  the 
character  of  inflammatory  suppurative  corneitis,  and  shows  a  tendency 
to  become  limited,  and  there  is,  consequently,  much  less  fear  of  purulent 
necrosiB  and  sloughing  of  the  cornea.  Gradually  the  yellow  colour  is 
to  a  whitish  grey,  the  purulent  infiltration  breaks  down  and  is 
absorbed,  and  tin-  corneal  t^sue  is  regenerated.     It  may,  after  a  time, 

B  n  ir.nn  its  normal  transparency,  especially  in  children,  and  if  the 
infiltration  was  but  small  and  superficial.     Otherwise,  a  more  or  less 
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opacity  is  left  behind,  which,  if  it  be  situated  in  the  centre,  may 
rase  great  impairment  of  vision.     But  if  a  sufficient  portion  of  the 
of  tin-  0(N  |  and  of  normal  curvature,  excellent 

sight  may  often  be  restored  by  tin*  formation  of  an  artificial  pupil. 
Bui,  nn fortunately,  so  favourable  a  result  is  not  always  obtained  in 
severe  and  extensive  suppurative  corneitis.  Perforation  of  the  cornea 
it  too  frequently  takes  place,  followed  by  anterior  synechia  or 
staphyloma,  or  the  inflammation  ex  tends  to  the  other  tisanes  of  the 
eyeball,  and  panophthalmitis  occurs,  ending  in  atrophy  of  the  globe. 

N on- inflammatory  suppurative  corneitis  occurs  frequently  in  very 

aged  and  feeble  persons,  more  especially  after  operations  involving  the 

•  •a  (such  as  those  for  cataract,  particularly  the  flap  extraction),  or 

after  injuries  to  the  cornea  from  foreign  bodies  striking  it  or  becoming 

lodged  on  its  surface  or  in  its  substance.     Thus,  it  is  not  unfrequcntly 

with  amongst  aged  country  people,  if  a  bit  of  wheat  ear,  or,  [Hrhapi 

the  wing  of  an  insect,  becomes  imbedded  in  the  cornea  and  is  not 

removed  at  once.      I  have  seen   it   produced  in  some  instances   by 

a  simple  concussion  from  a  blow  against  the  eye  by  a  bit  of  wood,  the 

l' a  tree,  etc.,  without  any  wound  of  the  cornea.     Von  Graefe 

has  also  described  (A.  f,  0,,  12,  2,  250)  cases  of  suppuration  of  the 

cornea  occuring  in  infants  suffering  from  encephalitis.*     It  may  Likewise 

ipervene   upon   severe   constitutional   diseases,    which    have   greatly 

reakened  the  general  health,  such  as  typhus  f  dan,  encephalitis, 

etc. 

It  may  also  follow  paralysis  t>f  the  fifth  nerve,  and  is  then  termed 

neoro-paralytic  ophthalmia.     The  affection  of  the  cornea  is  generally 

chronic,  and  i  Die  time  after  the  paralysis.    If  the  latter  is  partial, 

the  cornea  is  but  rarely  affected,  and  then  only  partially,  and  not  to  a 

>v»  .     The   eye    loses  its   sensibility,   so   that  when  irritants 

(e.<7~,  astringent  coUyria)  are  applied  to  it,  they  excite  redness,  but  no 

feeling  of  pain  or  difloonftxrt,   inilnsd  their  presence  is  nnfelt.     The 

lea  then  becomes  opaque,  ulcers  may  form,  and  suppuration  may 

:o  place,  leading   perhaps  to  perforation,  hypopyon,  etc.,   and  the 

imation  may  even  extend  to  the  iris.     The  epithelium   of  the 

cornea  and  conjunctiva  becomes  rough  and  desiccated,  so  that  a  certain 

legree  of  xerophthalmia  is  produced.     One  vt ;  -ting  fact  is, 

paralysis  of  the  fifth  nerve  always  produces  a  diminution  of  the 

itra-ocular  tension,  and  this  ifl  a  point  of  the  utmost  importance  \\ii\\ 

\l  to  tli*   whole  question  of  glaucoma  and  increased  intra-ocular 

■SOL 

The  affection  of  the  cornea  which  may  ensue  upon  paralysis  of  the 

fifth    nerve  is  apparently  not  due  to  mal-nutrition  of  the  part,  but 


14  alao  Hirachberg'a  article  "  BsfL  Klin.  WoehcnschrinV'  1868,  No.  SI. 
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dimply  to  mechanical  injuries,  caused  by  the  action  of  external  irritants 
(dust,  sand,  etc.)  to  which  the  eye  is  exposed,  and  whose  presence,  on 

►nnt  of  its  insensibility,  it  does  not  resent  or  IK  I.  That  this  is  so, 
has  heen  uneontroverlibly  proved  by  the  experiments  of  Snellen*  and 
others.  Snellen  divided  the  fifth  nerve  in  rabbits,  and  sewed  their  ears 
over  the  eyes,  so  as  to  protect  the  latter  from  all  external  irritants, 
and  ho  found  that  when  this  was  done  the  cornea  did  not  become 
a  fleeted,  whereas  it  began  to  become  opaque  the  very  day  after  the  eye 
was  left  uncovered.  More  lately  he  has  reported f  a  very  interesting 
case,  which  fully  bears  out  this  view.  A  man,  30  ymrs  of  age,  was 
affected  with  complete  paralysis  of  the  left  fifth  nerve,  together  with 
paralysis  of  the  sixth  nerve  of  the  same  side.  In  consequence  of  the 
latter,  there  existed  a  convergent  squint  of  the  left  eye,  and  on  the 
outer  siile  of  the  cornea  there  was  a  superficial  ulcer,  surrounded  by  a 
tolerably  broad  grey  zone.  The  eye  was  quite  insensible,  and  the 
acuteness  of  vision  diminished  to  j1^,  and  its  tension  was  much 
decreased.  In  order  to  ascertain  with  certainty  whether  the  aifection 
of  the  cornea  was  Ana  to  mahmitriti.m  of  the  eye,  or  to  its  exposure  to 
external  irritants,  Snellen  fastened,  by  means  of  strips  of  plaster,  a 
stenopeic  shell  over  the  eye,  in  order  to  protect  it.  A  small  central 
aperture  was  left  for  the  patient  to  see  through,  so  that  he  might  ascer- 
tain whether  the  shell  retained  its  proper  position,  for  from  the  want  of 
sensibility  of  the  eye,  lie  could  not  determine  it  otherwise.  The  shell 
was  removed  tu  ice  a  day  in  order  that  the  eye  might  be  washed  and 

DlBOd.      The   improvement  in  the  Condition  of  the  cornea  and  the 

siLflit  was  very  marked,  for  within   two  days  the  vision  =  ^g,  and  the 

con i  po  rapidly,  that  in  eight  days  after  the  application  of 

the  shell  u  was  normal,  viz.,  =  fg.     Only  a  small 

i lllliineil  at    the  outer  side  uf  the  cornea,  but  the  loss  of  sensi- 

y  and  the  diminished  tension  continued.   The  application  of  turpen- 

ite  of  silver  produced  the  same  symptoms  of  congestion 

as  in  a  normal  eye,  without,   aoWOTBK,  being  felt  by  the   patient.     The 

uipaic  cup  was  left  ofl*  and  the  eye  exposed;  within  two  days  the 
eje  became  again  more  inflamed,  and  the  vision  became  diminished 
to  ,!  iiortly  regained  its  normal  standard  after  the  re-application 

*   is,  however,  of  opinion  that   this  tendency  to  inflam- 

f  the  cornea  is  not  altogether  the  loss  of  sensibility, 

Mas  obset  o  cases§  in  which  no  come  it  is  ensued  after 

branch  of  the  fifth  nerve,  although  the  eye 

wae  quite  insensible,  and  not  guarded  against  external  irritants.     On 

»*•  Arxrluv^  toL  13,  1858,        t  M  Jaarlijkseh  VewUg,  etc.,"  1863, 
t  Kcuir  uhI  Pffuffer*!  *  ZwUchnft,"  (3),  xxix,  96. 
i   TL<r*e  ci^criujt'uts  mtat  iua.le  BD  n»bbit«. 
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examination,  it  was  found  that  in  all  these  instances  the  innermost 
portion  of  the  nerve  had  escaped  division.  He,  therefore,  considers  it 
probable  that  the  fibres  of  this  portion  of  the  nerve  render  the  eye  more 
the  effect  of  external  irritants,  etc.  This  supposition  is 
strengthened  by  another  ca*e,  in  which  Meissner  incompletely  divided 
the  filth  nerve  in  a  rabbit,  and  although  the  sensibility  of  the  eye  was 
not  impaired,  the  inflammation  of  the  cornea  ensued  in  the  customary 
manner.  On  examination,  it  was  found  that  only  the  median  (inner- 
most) portion  of  the  nerve  had  been  divided.  SchifT*  hits  repeated 
these  experiments  with  exactly  the  same  results. 

The  very  dangerous  character  of  non-inflammatory  suppurative 
corneitis  is  chiefly  due  to  the  rapidity  with  which  the  infiltration  ex- 
tends, more  especially  in  circumference,  and  to  the  gl  dency  to 
purulent  necrosis  of  the  corneal  tissue,  which  leads  but  too  frequently 
to  very  extensive  suppuration  of  the  cornea,  or  even  to  purulent  dis- 
organization of  the  eyeball.  This  disease  proves  especially  disastrous 
lie  treated  by  the  ordinary  antiph logistics,   e.g.,  cold  compresses, 

bee,  etc.,  more  particularly  in  severe  cases.  Thus  Von  Graefe 
found  that  when  he  pursued  thin  mode  of  treatment  he  lost  about 
thnv-fi'urths  of  the  severer  cases.  Win  reus  his  success  was  very 
marked  as  soon  as  he  substituted  warm  fomentations  and  the  compress 
bandage.  The  object  of  the  warm  fomentations  is  to  excin  a  e<  rtoin 
degree  of  inflammatory  reaction  and  swelling  in  the  conjunctiva  and 
cornea ;  for  in  the  total  absence  of  1 1  it  the  chief  danger 

of  the  disease.  They  also  hasten  the  limitation  of  the  suppuration,  ex- 
pedite  the  absorption  of  the  infiltration,  and  favour  the  BrOOBM  df 
reparation.  After  their  application  the  eye  becomes  more  injected,  and 
t  hi-  is  accompanied  by  inflamm.  riling  of  the  conjunctiva     The 

scularity  also  extends  inure  OT  less  on  to  the  cornea.  The  infiltration 
no  longer  sharply  defined  against  the  transparent  cornea,  but  a  grey 
lalo  appears  around  it,  and  this  portion  of  the  cornea  is  somewhat 
■VOllcn,  and  the  line  of  demareat  ion  soon  bOOOmtti  wrll  marked,  ii'an 
li\|-  and  is^not  very  considerable  in  extent,  we  often   find 

it  becomes  rapidly  absorbed  after  the  use  of  warm  fomentations. 
Yon  rally  uses  warm  camomile  fomentations,  varying  in 

tempene  iiUnit   W  to   104°  of  Fahrenheit,  according  to  the 

condition  of  t]  he  symptoms  of  inflammatory  irritation, 

the  higher  should  the  temperature  be.  They  should  be  changed  every 
five  minutes,  and  their  use  suspended  for  one  quarter  in  every  hour. 
The  temperature  should  be  lowered  and   the  fomentations  changed  less 

juently,  or  a  longer  interval  be   allowed  to  elapse  beta 

«  li.  nk-  wid  FfeuiTe.  5ixii,  p.  217. 

A.  f.  O.,"  vi,  2.  133.     Vide  also  the  author's  abstract  of  this  paper  in  "  Roy. 
[(MB*  Report*,"  rol,  in,  IS8 
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application,  as  noon  as  the  zone  of  demarcation  and  the  inflammatory 
swelling  make  their  appearance,  and  the  necrosed  portions  of  cornea 
begin  to  be  thrown  oft'.  If  these  points  are  not  attended  to,  we  may 
set  op  too  great  tin  inmimnmsoiy  reaction,  so  that  it  may  even  become 
necessary  to  check  it  by  antiphlogistic  applications  (cold  compresses, 
leeches,  etc, ).  Sacmisch,*  who  has  extensively  studied  the  effect  of  warm 
fomentations,  advocates  their  continuation  for  a  somewhat  longer  period 
in  <<  rtuin  cases,  in  order  to  promote  the  exfoliation  of  the  necrosed 
portions,  and  to  expedite  the  absorption  of  the  morbid  products.  Their 
«  II-  et  must  then,  however,  be  closely  watehed,  in  order  that  too  much 
inflammation  is  u<»t.  »et  up  Indeed,  the  employment  ofwarmfomen- 
IkIimum   n  quires    great  en  bftOd  nnd    attention,  and    cannot  be 

ri» trusted  to  I  st .lipid  or  ruleless  nurse,  for  if  they  are  applied  too  hot, 
ohtdBged  too  fivipiontly,  or  continued  too  long,  they  may  produce  an 
<s  of  inflammation  I  Of  if,  on  the  other  hand,  they  are  permitted 
to  get  cold,  they  are  even  still  more  injurious,  by  diminishing  the 
vitality  of  the  part,  and  thus  InnrnilMllg  the  tendency  to  necrosis. 
Win  the  care  and  attention  of  the  nurse,  I  am  in 

i  of  ordering  the  oooafiopal  use  of  warm  poppy  or  camomile 
IbUM  ntJOsOknU  at  stated  periods  ;  for  instance,  three  or  four  times  a  day 
lor  bhi  period  of  half  an  hour;  the  fniiR'ntntiuiis  being  changed  every 
five  minutcM  during  thai  time.  In  this  way  considerable  benefit  may 
Dl  derive,  ifl t  incurring  any  risk. 

Warm  toman  IN  indicated  in  all  forms  of  non-inflammatory 

1KB]  p  of  spontaneous  origin,   or  caused  by 

ally  those  for  the  removal  of 
BUj  in  cases  of  inflammatory  sup- 
if  tin  symptoms  of  inflammation  have  sunk  below  a 
certain  pomt. 

tiige  is  also  experienced  from  the  use  of  a  Arm  com- 

"  pressure  bandage"  1  |),   far  this  is  of  much 

la   limit  n-  of  the  suppu  ,nd  hastening  the 

m  of  the  /one  of  •  !■  in.     Its  application  should  alternate 

witi  .  in  degree  of  iritis  does  not 

I  use.     According  to  Von  Graefe,  it  is  not,  however, 

«n  W  cases  in  which  the  purulent  necrosis  occurs  rapidly, 

I  sudden  cessation  of  severe  symptoms  of  irritation  and  ciliary 

neuralgia,  with  which  the  disease  was  ushered  in.     After  the  pain  had 

been  alleviated  by  a  subcutaneous  injection  of  morphia,  and  warm  fomen- 

•as  had  been  applied,  You  Graefe  found  much  benefit  from  the 

[  .iter.  J     If  there  is  any  iritis  and  the  aqueous  humour 

i  he  presence  of  hypopyon,  it  is  most  advisable 

*  hv  Btobachtungen  too  Pagnutocher  and  Sattniacfc,"  2,  105 ;  1862. 
.*Lii>2.  i  :  Ibid.  vol.  1,2,306. 
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to  perform  iridectomy  without  delay.     This  will  generally  at  once  cat 
lort  the  progress  of  the  disease  and  stop  the  extension  of  I 
mration.     But  if  it  ia  found  that  tin's  improvement   is  but  temporary, 
id  lasts  but    for  a  few  days,  Von    Graeie  advices    that  the 

booM  be  again  applied.     He  hajs  done  this  even  within   thirty 
)urs  ai  if  fresh  crescentie  infiltrations  showed  tbem- 

I  arniiful  tlie  Otj filial   abscess,  and  he   found   that   their  extension 
was  decidedly  and  markedly  checked  by  this  remedy. 

In  the  neuro- paralytic  form  of  corneit  is,  a  light  bandage  should  bo 
applied  over  the  eye  so  as  to  protect  it  against  all  external  irritants. 
It  should  be  or  three  times  daily,  and  the  eye  washed 

and  cleansed.  If  the  case  be  seen  sufficiently  early  and  before  any 
considerable  mischief  has  been  done,  this  remedy  will  generally  suffice 
rapidly  to  ion  of  tli 

Atropine  dropi  ihonld  always  be  applied,  as  they  not  only  act  as 
an  anodyne,  but  also  diminish  the  intra-ocular  tension.     They  are  of 
especial  importance  if  there  is  any  iritis.     Dr.  Warloraont  speaks  very 
lighly  of  the  use  of  Van  Hooshroeck's  ointment  in  cases  of  indolent, 
nee i  imposition  is  as  follows  i — Sub-sulphate 

Of  mercury  gr.  4,  *'»,  or  8,  Axung  3jss,  Bals.  peruT.  9  lbs.  6  to  10. 
If  perforation  oftba  cornea  appears  imminent,  and  the  ul 

Be,  B  paracentesis  should  be  made  with  a  fine  needle 
through  the  bottom  of  the  ulcer,  so  as  to  allow  the  aqueous  humour 
to  flow  off  very  slowly.  This  will  diminish  the  intra-ocular  tension 
and  facilitate  the  absorption  of  the  infiltration,  and  the  filling  up  of  the 
r.  But  if  the  infiltration  or  ulcer  is  deep  seated,  of  considerable 
extent,  and  shows  a  tendency  to  increase  still  more,  or  to  perforate  the 
DM,  paracentesis  should  be  at  once  performed.  It  is  also  indicated 
if  a  certain  decree  of  hypopyon  is  present,  with  or  without  iritis.  It 
has  been  already  stated  that,  our  object  in  tap;  anterior  chamber 

is  lees  to  remove  the  lymph  than  to  diminish  the  intra-ocular  pressure, 
and  thus  to  stop  I  ss  of  the  disease,  hasten  the  absorption   of 

the  morbid   p  and    faeilitate   the  regeneration   of  the  corneal 

tissue.  The  incision  is  to  be  made  with  a  broad  needle  in  the  cornea 
near  its  lowei  edge,  and  the  aqueous  humour  should  be  allowed  to  flow 
off  very  slowly  indeed.     It  may  be  necessary  to  he  operation 

several  time.*.  its  effect  may  be  more  lasting,  the  little 

Bid  may  be  kept  patent  by  the  occasional  insertion  of  a  small  probe 
once  or  twice  a  day. 

But  if  the  hypopyon  is  considerable  in  size,  occupying  perhaps  one- 

1  or  one-1  r  chamber,  if  I  lure    ih    DUU  ?  if 

the  abscess  in  the  cornea  extends  very  deeply,  and   threatens  to  cause 

an  extensive  perforation,  it   is  of  great  importance  that  an  iridectomy 

should  be  made  without    Ion  oJ  time      For  the  intra-ocular  tension 
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will  be  thus  more  completely  diminished  and  for  a  longer  period,  than 
by  the  paracentesis.  We  generally  find  that  the  iridectomy  exerts  a 
most  bene6eial  inflnence  upon  the  suppuration  of  the  cornea,  and  also 
as  an  antiphlogistic  npon  the  inflammation  of  the  iris.  The  progress 
of  the  suppuration,  both  in  circumference  and  depth,  is  arrested,  ihc 
deeper  layers  of  the  cornea  do  not  become  necrosed,  and  the  absorption 
of  morbid  p?  ud  the  process  of  repair  are  hastened.     Indeed, 

I  think  that  an  iridectomy  should  generally  be  preferred  to  a  paracen- 
tesis, if  the  disease  be  at  all  severe  and  threatening  perforation,  more 
oepeci&lly  if  the  :tl>M-ess  or  ulcer  be  of  considerable  size  and  situated  in 
the  centre  of  the  cornea,  for  theu  it  will  leave  a  dense  opacity  behind 
it,  and,  after  all,  necessitate  the  formation  of  an  artificial  pupil. 

If  there  is  a  considerable  hypopyon,  the  iridectomy  should  be  made 
downwards,  or  downwards  and  inwards,  in  order  that  the  lymph  may 
escape  with  the  aqueous  humour  through  the  large  incision.  If  it  does 
not  do  so  readily,  it  is  better  to  leave  some  of  it  in  the  anterior  chamber 
than  to  pull  ■    upon  it  in  the  endeavour  to  remove  it.  for  this 

may  set  up  great  irritation,  I  think  t  Via  t  this  is  to  be  preferred  to 
making  the  iridectomy  upwards  and  then  endeavouring  to  remove 
tin;  lymph  by  a  pair  of  forceps,  i'or  this  will  drag  upon  the  lower 
portion  of  the  ins,  and  may  produce  much  irritation  and  increase  the 
inflammation, 

Weber  strongly  recommends  that  the  paracentisis  should  be  made 

with  ;»  bro*d  needle  through  the  bottom  of  the  abscess,  so  thai  it  may 

be  split  across;  the  gush  of  aqueous  humour  through  tli  I  will 

!li   it    more  or  less   of  the   contents  of  the  abscess,  and   thns 

tilling  up,  or  Saemisohs  operation  may  be 

'ory  suppurative  corneitis  it  is  of  great  im- 

fco  keep  op  the  patient's  general  health.     As  this  affection  is 

n  delicate,  weakly  children,  and  in  old  and  feeble 

tonics  and  diffusible  stimulants  should  be  freely  admin  is- 

f  Be  patient  be  place<  I  with  wine  or  malt 

uonally  obliged  to  treat  cases  of  this  kind  as 

«nd  have  sometimes  succeeded  in  obtaining  very 

-  even  although  the  suppuration  was  already  extensive 

some  hypopyon  and  iritis.     In  such  cases  I  have 

*■  Ur  ppy  fomentations  three  or  four  times 

88  bandage,  and  p  (perhaps 

hypopyon  had  reached  <o  mure  than  one-fourth  of 

1 '  M  r       I  he  same  time  prescribed  full  doses  of 

mbined  perhaps  with  ammonia  or  mixed  acids,  and 

.1  stimuli 

•witu  ty  should  induce  us  to  treat  such  cases  as 
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out-patient*,  as  the  disease  is  of  the  gra\  »v,  and  demands  the 

frequent  attention  of  the  surgeon  and   the   constant  care  of  a  good 


nurse. 


6.— ULCERS  OF  THE  CORNEA. 


I'leers  of  th<  .  nn  much  in  importance  and  danger  accord* 

ing  to  their  extent   and   thai  QitM  their  coarse  is 

and   rapid,    in    othttl   WBtf  ohn  < d,   obstinately 

del\  i ing  almost  every  remedy.     The  supvrhonil  VCt  less  iinportai 

ltd  ulcers.     In  tli*  we  should  not 

inelud.  -fusions  of  the  epithelium  such  as  may  occur  after  slight 

injuries   from  foreign  bodies,  or  from  the  bursting  of  the  vesicle   in 
phlyctenular  corneitis.     The   term   nicer  should,  1  think,  he  confined 
|q  dM6i   in   which   there  is  a  breaking  down  and  elimination  of  the 
1  corneal  tissue,  so  that  there  is  a  distinct  loss  of  substance. 
Winn  sp  t   phlyctenule  and  the  inflammatory  infiltrations 

of  Hie  -  mentioned  that  their  contents  often  break  down, 

L,  and  are  thrown  off',  giving  rise  to  an  ulcer,  which  may  eithet 
'mam  sup.  ply  into  the   formal   ti 

But  the  □Joeration  may  also  show  itself  from  the  outset. 

Then  then   is  noticed,  near  the   centre  of  the  margin  of  the  cornea,  a 
.  the  edges  of  which  are  somewhat  irregular,  6\vollen,  and 
•nr,  which  shades  off  to  a  lighter  tint  towards  the  centre, 
D  seem  quite  transparent.     The  ulcer,  whose 
epithelial  covering  ifl  lost,  is  surround'  <  tie  of  grey  and  some* 

what   swollen  cor  up'&dn&llr  assumes  a  more  yellow  tint,  and 

extends  in  depth  ami  tents  breaking  down  and 

lu  ing  cast  off,  bo  that  it  may  reach  a  considerable  extent  before  its  pro- 
M  can  be  OB  accompanied  by  severe  symptoms  of 

irritation,  great  photophobia,  lachrymation,  and  ciliary  neuralgia.  When 
process  of  reparation  sets  in,  \v<  i:il    the   epithelial  layer  is 

f.    this    reparation    twwrmg   from   the    periph 
Then  the  ulcer  assumes  a  greyer  tint  and  is  gradually  filled  up  by  new 
ttasue,    winch   may    resemble  very  greatly   the   normal  corneal  tissue, 
although  tin  lar  substance  is  apt  to  be  not  quite  transparent, 

thus  giving  rise  to  ;,  certain  amount  of  opa<  tuetimes  the  pro- 

r  is  extremely  slow,  and  many  months  .  fore  the 

nle. ■]•  is  healed.     As  soon  as  the  layer  of  epithelium  is  regenerated  the 
m,    more  ly  the   pain   and    photophobia, 

Blood-veeeek  (both  venous  and  arterial)  appear  u\ 
tin  cornea  and  run  towards  the  ulcer,  hastening  the  process  of  repara- 
tion ami  ad  dwindling  down  and  disappearing  when  tt 
task  nies  the  reparative  process  is  incomplete,  and  a 


tfcfr  «l$p  i,f  the  eura**.  and  look*  a*  if  a 
dbfppad  oat  witli  <>>.    ringer-nail.     It  ibow*  a  great 

Ilia  edge  of  the  cornea  like  a 

\m  eornaa  m  mtuin  thinned/  may  ere©  encircle  the 

nornaa,     Ilia  rftl  ••  central  portion  it  generally  greatly 

DOT  opaque,  and  shrivel*  up  antiJ 
heeay  substance,  portion*  of 
or   it    mny  give  way  and  a 
'I  hi**  creacentfC  ulcer 

raaiaUng  oftai 

(Mian  great    ml  vantage  ha*  been 
ihr  uln  r  wan    but  of  blight 

•rtipahad  ber 

nan    it    do    l"if   very  little 

boan   sometimes  bvad    of   bondst,  and 
•mlmis,     Tbi  patient  should   be  placed 

p  perhaps 
lm  u<l  ministered, 

ueal  nicer  are  always  ao 
I  itiflamtn:in<"i.  there  are  aotne 
»ymptoms  are  almost  m 

I   course  may  closely  resemble  the 

III  Do)  >\u  ln—jMiUinl  cornea,  and 

dad  by  a  r  ,.,,,     h   ■*  aoooa- 

itophobia, 

i 
in  I  he  i>(li«  i    I" i  in 

mils    kind    of   non-inflammatory  or 

which  is  often  mni  with  w  rary  aged  and  decrepid 
'  '   ''.>'  hypopyon.     In  chars 
m  iiiflntiu  \\  ^•  roruvitiK,  in  fact 

Uk     of     lit' 

-I  by  tot  eign 

ito    an    uln 
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•  Is  very  rapidly  in   cirenmh  1   depth,   the  affected  tissue 

break  i  ami  being  cast  off'  until  a  large  sloughing  ulcer  is  the 

result.  V\li<  ii  it  has  reached  a  certain  depth  it  very  frequently  becomes 
oomplicated  wiih  hypopyon,  which  may  be  due  to  iritis,  to  inflammation 
of  the  posterior  layers  of  the  cornea  and  pmlifi  ration  of  Iho  epithelial 
cells,  or  to  perl  !  the  ulcer  and  a  discharge  of  its  contents  into 

the  anterior  chamber.      One  portion  of  the  margin  of   the  ulcer  is 
hwullen  and  of  a  greyish-white  tint,  this  opacity  assuming  sometimes  a 
semilunar  or  cresccntic  form,  and  frmn    it   .small    striated   OpaoJ ties  run 
into  the  corneal  tissue.     The  cornea  in  the  vicinity  of  the  ulcer 
is  generally  clear  and  transparent  or  only  faintly  clouded.     From  the 
dangerous   character  of   the   disease,    and    its    tendency   to  spread, 
Prof.  Saemish  proposes  to  call  it  "ulcus  serpens  corneae."*     There  is  a 
!  absence  of  all  inflammatory  smptoois,  and  in   this  consists  its 
chief  danger,  as  it  leads  to  rapid  and  extensive  slouching  of  the  cornea- 
In  other  cases   there   is  great  ciliary  irritation  and  neuralgia,  and  in 
LfeueraUy  no  hypopyon  (Saemiseh). 
we  may  observe   a  peculiar   transparent   nicer  of  the 
cornea,  in    which  both   the  margins  and  the  bottom  of  the  ule. 
quite  tnu  ml  free  from  any  opaque   halo;    there  is  also  an 

absence  of  vascularity.  These  ulcers  are  very  intractable,  and  may 
persist  for  a  long  time.  They  may,  however,  heal  rapidly  if  a  sufficient 
degree  of  vascularity  can  be  established, 

The  complications  to  which  ulcers  of  the  cornea  may  give  rise  are 
often  very  serious,  and  may  even  prove  destructive  to  the  eye.     If  the 
s  superficial,  of  but  slight  extet  in  a  young  healthy 

subject,  it  may  heal  perfectly,  and  finally  leave  hardly  any,  if  indeed 
v  -behind;  the  cornea  in  time  regaining  it>  BMad  trans- 
paieiicy.  Indeed,  even  small  perforating  ulcers  which  have  given  rise 
In  anterior  capsular  cataract,  may  gradually  disappear  without  leaving 
almost  any  trace  behind  them.  I  have  not  unfrequently  met  n  ith  cases 
mil  capsular  cataract  in  old  persons  whose  cornea  was  apparently 
clear,  and  it  was  not  until  it  was  examined  by  a  strong  light  or  with 
the  oblique  illumm  at  a  small  opacity  of  the  cornea  could  be 

detected  ju-'  opposite  tl  of  the  lens;    then,  on  enquiry,  it  was 

perhaps  ascertained  that  the  patient  had  as  a  child  suffered  from  inflam- 
mation of  the  eye. 

When  the  older  has  extended  very  deeply  into  the  cornea,  nearly  as 
far  as  the  |  i  lastic  lamina  (membrane  of  Descemet),  the  latter 

may  yield  before  the  intra-ocalar  pressure  and  bulge  forward,  looking 
like  a  small  transparent  vesicle  at  the  bottom  of  the  ulcer      This  con- 
has  been  termed  hernia  of  the  cornea  or  "  kerat  It   the 


lo  a  very  interesting  brochure,  by  Professor  Saemisob, 
us,"  und  seine  Therapie,    Bonn,  Jia\  vO, 
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membrane  of  Desceniet  be  very  tough  and  elastic,  it  may  protrude  even 
beyond  the  level  uf  the  cornea,  and  thus  produce  a  transparent,  prominent 
vesicle,  like  a  tear  drop.  This  generally  soon  bursts,  and  gives  rise  to 
an  nicer,  or  a  fistulous  open  remain,  and  prove  very  Lntractaij 

but  it  may  exist  f*>r  weeks  or  even  months  when  it  gradually  beoontea 
thicker,  flatter,  more  opaque,  and  changed  into  a  kind  of  cicatricial 
tissue.  It  was  generally  supposed  that  the  walls  of  this  vesicle  consist 
only  of  the  membraue  of  Desoexnet  pushed  forward  by  the  aqueous 
humour,  but  Stellwng  states  that  they  also  always  include  some  of  the 
deepest  layers  of  the  cornea,  traces  of  which  may  even  be  found  at  the 
sides  of  the  vesicle,  and  sometimes  also  at  the  apex. 

The  chief  danger  of  the  ulcers,  apart  from  the  dense  opacities  which 
the)  We  behind,  is  to  be  found  in    their  perforating  the   cornea, 

and  the  degree  of  this  danger  varies  with  the  extent  and  situation  of 
the  perforation. 

If  the  perforation  is  but  small,  the  iris  will  fall  against  it  when  the 
aqueous  humour  flows  off,  without  protruding  through  it;  plastic 
lymph  will  be  effused  at  the  bottom  of  the  ulcer  and  this  may  at  once 
commence  to  heal,  the  iris  becoming  slight  I)  glued  against  the  cornea. 
The  aqueous  humour  re-accumulates,  and  if  the  adhesion  between  the 
iris  and  cornea  is  but  very  slight,  it  will  yield  before  the  pressure  of 
the  aqueous,  aud  the  iris  be  liberated  and  fall  back  to  its  normal  plane. 
The  muscular  action  of  the  sphincter  and  dilatator  of  the  pupil  during 
the  action  of  the  pupil  will  also  assist  in  breaking  through  the  adhesion, 
but  if  the  latter  is  at  all  considerable  and  firm,  the  iris  will  remain 
adherent  to  the  cornea,  and  a  more  or  less  extensive  anterior  synechia 
be  formed.  If  the  perforation  is  large,  as  it  must  be  if  the  iris  falls  into 
it  and  protrudes  through  it,  this  protrusion  may  gain  a  considerable 
size  by  the  collection  of  aqueous  humour  behind  it,  which  causes  it 
gradually  to  distend  and  bulge  more  and  more.  The  colour  of  the 
prolapse  is  soon  changed  from  black  to  a  dirty,  dusky  grey  lint,  and  its 
base  is  surrounded  by  a  zone  of  opaque  cornea.  The  portion  of  pro- 
truding iris  which  lies  against  I  of  the  ulcer,  generally  becomes 
united  to  the  latter  by  an  effusion  of  plastic  lymph,  the  aqueous  humour 
is  again  retained,  and  the  anterior  chamber  re-established,  with  the 
exception  of  the  portion  in  the  vicinity  oi  the  prolapse,  for  here  the  iris 
is  lifted  away  from  the  anterior  surface  of  the  lens,  and  a  more  or  less 
considerable  posterior  chamber  is  formed*  The  pupil  is  distorted  and 
dragged  towards  the  perforation,  and  the  extent  of  this  distortion  varies 
with  the  size  and  situation  of  the  prolapse.  If  a  portion  of  the  pupil  is 
included  in  the  prolapse,  it  will  be  irregularly  displueed  and  dragged 
towards  the  latter,  and  bed  in  size  correspondingly  to  the 
amount  of  the  pupil  which  la  involved.  When  the  whole  pupil 
is  included,  the  iris  will   be  tensely  ■tretehed  towards  the   perforation; 
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latter  is  considerable  in  I  the  aqueous  humour  has  gushed 

forth  \>sili  much  lore*,  i!i<-  tana,  and  even  someof  the  vitreous  humour, 
may  be  lost,      If  the  prolapses  is  small  :.  shortly  after  it  has  taken 

place,  it  may  often  be  replaced  under  judi>  i,aml  tin 

perhaj*  -U  an  anterior  synechia  n-  behind,  but 

if  it  is  considerable  in  size  tlie  result   will  be  much  less   favour 
tlie  protruding  portion  of  iris,  expose d  to   the   action  of  external   irri- 
tants, >?.</.,  the  air,  movements  of  the  lids.  etc..  pftQOTaee   inflamed  and 
covered  by  a  thin  greyish- white  layer  of  SXOdatum,  winch  gradual! 
comes  thicker  and  more  organized,  and  assumes  a  QJ  bexfetxre, 

Now,  if  jfrial  covering  and  the  adhesions  of  the  iris  to   the 

edg<  i  tan  not  sufficiently  strong  to  ad   the  infcra- 

ocuJar  pn  prolapse  will  gradually  increase  in  Bize,  and  the 

surrounding  portions  of  the  cornea  will  also  boJgfl  more  and  more,  until 
an  i  itaphyloma  maj  be  produced.     If  the  cornea  ie  perforated 

at  several  points,  through   which  small  portions  of  iris  protrude,  it  is 
termed  M  Staphyloma  racemosum/ 

If  the  perforation  is  very  small,  and  situated  at  or  near  the  <■< 
of  the  cornea,  capsular  cataract  may  be  produced  in  the  manner  a  I  ready 
descrilM'l      Aj  iia,  the  su<I  [fieOOJI humour,  and  falling 

■  ml  of  the  lens,  may  cause  a  rapture  of  the  capsule,  and  thus  give 
nl  icular  Q 

i  negsd   bo  the  treatment  of  ulcers  of  the  cornea,  we  must  be 
chiefly  guided  by  the  amount  of  inflammation  which  is  present.  Whilst 

•  -ruli 'uvour  to  check  an  undue  degree  of  inflammation,  we  must  be 
on  0  I  not  to  subdue  it  too   much,  as  this  w^ould  favour  the 

3  to  necrosis,  and    protract  the  process  of  reparation.     In 

tag©  of  an  acute  inflammatory  ulcer,  the  patient  should  be 
k-|it  in  a  somewhat  darkened,  but  well  \  room,  and  lx»  guar 

against     the  of   bright    light,  cold    wind    and    other    external 

britants,     h   may  be  amyemtary  bo  administer  a  brick  purgative  and 
lIh  vith   a  light,   non-stimulating  diet,  if  there 

are  marked  inflammatory    symptoms  and  the  patient  is  of  a  strong, 
plethoric  habit     Bal  e?e  must  be  npoa  oar  guard  not  to  preeoribe  this 

•i  of  treatment  in  all  cases,  I  v.picntly  ulcers  of  the  cornea 

occur  in  persons  of  delicate,  feeble  health,  and  then  it  would  prove 
injudicious  and  injurious,  for  it  would  increase  the  tendency  to  necrosis, 
and  retard  the  tilling  up  of  the  ulcer.  In  such  cases,  the  patient  should 
be  placed  on  tonics,  and  a  very  nutritious  diet.  When  the  process  of 
should  be  permitted  to  get  into  the  open  air, 
iadfl  idy  indict  he  disease   shows   a   tendency 

to  become  indolent   am. I  chronic     Much  benefit  is  then  experien 

M  out-of-door  exercise,  and  a  residence  in  the  country  or  at  the  sea- 
side. 
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The  object  of  our  local  treatment  must  be  to  endeavour  to  diminish 
marked  symptoms  of  inflammatory  irritation,  to  stop  the  progress  of 
the  ulcer,  and  to  hasten   i  absorption  of  the  morbid 

iiicts.  If  there  is  much  injection,  photophobia,  lachryination,  and 
uralgni,  atropine  should  be  dropped  Into  the  eye,  the  compound 
belladon&l  ointment  should  be  rubbed  over  the  forehead,  and  perhaps 
a  blister  applied  behind  the  ear.  If  the  pain  in  and  around  the  eye  is 
very  great,  and  especially  if  (he  latter  i>  very  tender  to  the  touch,  two 
or  three  leeches  should  be  applied  to  the  temple.  Much  relief  will  also 
bee  d  iVuiu   ihc    subcutaneous  injection  of  morphia.     A  great 

amount  of  mischief  is  but  too  often  Baoaod  by  the  ueoffteong  caustic 

or  astringent  lotioni,  during  tlie  acute,  [j'nigiHMBifD  stage  of  the  ulcera- 
N'<  nnlydo  they  greatly  augment  the  irritation,  but  they  increase 
flu  tendency  to  necrosis  and  extension  of  the  ulcer.  It  is  only  in  the 
DUTOnio,  torpid  ulcer  which  has  already  become  covered  by  epithelium, 
that  caustics  are  at  all  applicable,  and  even  then  they  must  be  HI 
with  gr< •:■  D  and  circumspection.      In  the  chronic,  indolent,  non- 

inflammatory ulcer  we  must  apply  atropine,  a  compress  bandage,  and 
above  all,  warm   fomei  in  order  to  excite  a  certain  degr< 

inllainnii  filling;  or  the  yellow  oxide  of  mercury  ointment  may 

be  employed,  for  this  remedy  hastens  the  process  of  absorption  and 
tends  to  prevent  relapses.  The  patient's  health  must  be  invigorate 
by  tonics,  a  generous  diet,  and  stimulants ;  indeed  the  same  lino  of 
local  and  general  treatment  must  be  adopted  as  in  non- inflammatory 
suppurative  coraeitis.     We  mn  forget  to  apply  a   compress 

bandage  over  the  eye,  in  order  not  only  to  guard  it  against  external 
irritants,  but  to  support  the  thinned  ulcerated  portion  of  the  cornea 
against  the  intra-ocular  pressure)  and  to  prevent  the  constant  moi 
meats  of  the  eyelids,  which  greatly  impede  the  formation  of  an 
epithelial  covering  over  the  ulcer ;  which,  as  we  have  seen,  forms  the 
commencement,  of  the  retrogressive  and  reparative  stage.  If  the  ph 
phobia  is  very  intense  and  obstinate,  and  the  firm  pressure  of  the  lids 
prevents  the  process  of  repaint  inn  in  the  ulcer,  much  benefit  is 
experienced  I'm  in  the  division  of  thus,  as  i  udrd  by 

Mr.    Carter,*  which    speedily  relieves    the   photophobia   and    greatly 
i  a  the  healing  of  the  ulcer. 

In  all   ulcers   of  the    cornea,   but    nmrc   especially    in   those   which 

v    into    its   substance,    the  process   of   repair   is   greatly 

retarded  by  the  high  amount  of  intra-ocular  pressure,  which  the  thinned 

portion  of  the  cornea  at  the   bottom  of  the    ulcer    has   to  bear.     In 

sequence  of  thi  is  very  apt  either  to  gh  • 

and   Lo  |  or  else  it  yields  Bomcwhat    before  the  intra-ocular 

pressure,  bulges  forwards,  sloughs,  and  is  partly  thrown  off,  and  thus 
•  "  Prartitioner,"  January,  1869. 
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the  process  of  repair  in  mueh  imped  possess  three  principal 

means  of  diminishing  the   H^raVOOttlM  pteUBXttj  viz.,  atropine,  paracen- 
tesis,  and    ir  Tin     bensfi  n   of  atropine,   boHi  as  a 
dative  and    in   reducing  tho   mtra-ocul  m,   has  been 
ly  explained. 
If  tho  nicer  lias  ea               10  deeplj    into  the  subs t  he  cornea 
na  to  threaten  perforation,  do  time  should  b                      arming  para- 

'.m's  at  the  1h»i  tiin  of  the  nicer:  _\  we  shall  be  abl< 

limit  tiie  perforation  to  a  very  small  e\i 

taneons  perforation  of  the  ulcer,  wo  Hud   that   before  tie-  the 

bottom  of  the  nicer  extend,"  somewhat  in  .  and  tlms  I  | 

rable,  lagged   opeomg   may  result,  end   the   latter  wil;  J  be 

■BOil  larger  th;m  if  it  hid  simply  k-eti  made  will.  lure- 

ovcr  '  the  aqueous  ham 

sadden  and  f  apt  to  pi 

etx  vacuo  of  the  deeper  tnnics  of  tin?  eyeball ;  proln  ho  iris*  which 

may  lead  to  suppurative  iritis  or  iridi>-ehurriiditis  \  or  rupture  of 
capsule,  and  consequent  catartn  J  ligament  of 

the  lens  may  be  torn,  and  tlie  lens  partially  dislocated.    The  pen 

dd  not  be  until   the  deepest  layers  of  fefci  are 

implicated,  for  we  then  run  the  risk  of  a  large  spontaneous  perform 
occurrin  ave  time  to   in  The   pin  liould  be 

made  with  a  fine  needle  at  the  deepsei  portion  of  the  ulcer,  and  the 
aqueous  humour  allowed  to  flow  off  as  gently  as  possible.  The  iris 
will  gradually  move  forward,  and  DOOMS  I  with  the  kick  of  the 

irnea;  a  thin  layer  of  lymph  will  be  effused  at  i\w  liottom  of  the  ulcer. 
Lot  which  the  regeneration  of  the  corneal  tissue  wi:  !  ice,  the 

iris  being  gei  -  glued  t  i  srffaoiOO 

of  lymph.     As  soon  as  the  opening  I   by  this  plug  of  lymph, 

the  aqueous   humour  will    rc-a<  .  and  if  tlie   adhesion  bet  ween 

the  brifl  Bad  cornea  is  but  shy/lit,  it  will  readily  yield  bO,  and  be  torn 
away  by,  the  force  of  the  aqueous  humour  and  tin  I    he  muscles 

of  the  iris,  lint  If  the  layer  of  lymph  at  the  bottom  of  the  uleer  is 
thin  and  weak,  tin  ilar  pressure  may  rupture  it 

iy  os  !   and  thus  necessitate  a  repetition  of  the 

irncentesis.     The  latter  should  also  l>  L,  perhaps  even  several 

leg,  i  of  repair   I  arrested,  and 

that  the  uleer  agi  increase  in  depth.    After  the 

operation,  a  compress  bandage   should    be  applied.      If  r  is 

.and   if  hypopyon  or  iritis  co-exist,  the  puncture  should  be 
made  with  a  broad  tu.  r  an   iridectomy 

i   should  guide  us  in 
selecting  between  these  two  operations  have  ita  a  considered 

in  the  article  upon  suppurative  coin. 
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In  tbe  indolent  hypopyon- nicer  (ulcus  serpens  of  Saemisch),  des- 
cribed at  p.  115,  a  vast  number  of  remedies  have  been  tried,  of  which 
the  most  successful  have  been  warm  fomentations,  paracentesis,  and 
iridectomy,  together  with  tonics  and  a  generous  diet.  It  must,  how- 
ever, be  confessed  that  such  success  has  been  but  limited,  more  88] 
ally  when  the  nicer  was  extensive,  rapidly  spreading  and  accompanied 
by  a  considerable  hypopyon.  Saemisch  has  lately  devised  the  following 
operation  for  the  purpose  of  dividing  the  base  of  the  nleer  and  main- 
taining a  diminution  of  the  intra-ocular  tension  for  some  length  rf  time, 
bo  that  the  pfDgawaa  of  the  disease  may  be  arrested,  and  the  process  of 
repair  accelerated.  His  results  have  been  very  favourable,  for  out  of 
35  cases  in  which  the  operation  was  performed,  the  progress  of  the 
affection  was  at  once  arrested  in  94,  The  amount  of  sight  which  was 
saved,  varied  of  course  according  to  the  circumstances  of  the  case.  The 
kept  apart  with  the  stop  speculum,  and  the  eyeball  fixed 
with  a  pair  of  forceps!,  a  puncture  is  made  with  von  Graefe*s  narrow 
cataract  knife  at  the  temporal  side  of  the  ulcer  in  the  henjfhij  portion 
of  cornea,  about  1  mm.  from  the  margin  of  the  ulcer,  The  point  of  the 
knife  having  entered  the  anterior  chamber,  the  blade  is  to  be  carried 
through  the  chamber  behind  the  bottom  of  the  ulcer  (towards  the 
bottom  of  which  the  edge  is  to  be  turned),  and  the  counter- puncture 
made  at  a  point  corresponding  to  the  puncture,  and  likewise  situated  in 
the  healthy  cornea,  slightly  beyond  the  margin  of  the  ulcer.  The 
lixing  forceps  are  now  laid  aside,  and  then,  with  a  slight  sawing  m< 
mont,  the  knife  is  to  cut  its  way  out  through  the  ulcer,  the  blade  being 
several  times  turned  a  little  on  its  axis,  so  that  the  aqueous  humour 
may  flow  off  very  gently  liesirle  the  blade.  The  last  portion  of  the 
cornea  should  be  divided  as  slowly  and  gently  as  possible.  It'  there 
is  any  hypopyon,  it  generally  escapes  through  the  incision.  A  light 
compress  is  to  be  applied,  and  within  an  hour  or  two  the  wound  is 
generally  already  closed,  and  then  atropine  should  be  used.  The 
wound  is  to  be  opened  twice  daily  for  the  first  few  days  with  a  probe, 
or  still  better  with  Weber's  beak-pointed  canaliculus  knife,  the  blunt 
point  of  which  is  to  be  inserted  between  the  lips  of  the  incision  ;  bnt 
care  must  be  taken  that  this  is  delicately  done,  so  that  the  aq neons 
humour  flows  off  very  gently.  The  wound  must  be  re-opened  every 
day  until  the  process  of  repair  h  thoroughly  established,  which 

is  known  by  the  fact  that  the  opaque  and  swollen  margin  becomes  nar- 
rower and  narrower,  breaks  up  into  punctated  or  family  striated 
opacities,  antil  it  finally  disappears  altogether,  and  then  the  incision 
may  be  allowed  to  close.  This  generally  occurs  at  about  the  second  OT 
third  week.  When  the  symptoms  of  irritation  have  subsided,  the  red 
precipitate  ointment  may  be  applied,  to  accelerate  the  healing  of  the 
ulcer  and  the  absorption  of  the  opacity. 
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In  eases  of  obstinate  ulceration  of  the  cornea,  con  line- 1  rhiofly  or 
entirely  ro  one  portion  of  the  latter,  much  benefit  is  sometimes  derived 
from  lyndeotomy  of  the  oottesnonding  segment  of  the  sol  M  that 

the  blood  supply  of  the  affected  portion  erf  the  cornea  may  be  more  or 
less  mat  off.  In  obstinate,  chronic,  vascular  ulcers  of  the  cornea,  which 
have  kng  Hwiatod  every  farm  of  farentaient  w  a  great  ten* 

to  recur, th  >n  of  a  so  ton  at  the  temple  often  renders  the  most 

marked  and  striking  benefit,  the  disease  being  rapidly  cured,  and  the 
ted,  if  the  seton  is  worn  for  some  time  after  the  corneal 
ulcer  i.s  healed. 

are  especially  indebted  to  Mr.  Critchett  for  introducing  this 
mode  of  treatment*  in  certain  cases  of  chronic  vascular  ulcere  of  the 
>rneo,  which  are  particularly  characterised  by  their  protracted  course, 
ieir  great  tendency  to  recur,  and  the  obstinacy  with  which  they  I 
all  ordinary  methods  of  treatment,  Mr.  Critchett  has  favoured  me 
with  the  following  description  of  the  manner  in  which  the  seton  is  to 
be  applied : — 

M  1  generally  use  rather  stout  silk  or   tine  twine,  such  as  a  large 

needle  will   carry.     I  select  a  spot    n.ir  the   temporal  region 

under  the  1  avoid  as  far  as  possible  a  visible  scar.     Care  is 

required  not    to    fraud  iporal  artery;  this  may  generally  be 

n\  Bided  by  drawing  the  skin  well  away  from  the  temporal  fascia,  holding 

it  firmly  by  the  hair.     The  needle  is  thus  passed  through  at  a  level, 

anterior  to  the  artery;  about  an  inch  is  usually  included,  and  a  loose 

loop  is  formed,  which  may  be  placed  behind  the  ear;  it  teqnires  to  be 

dressed  and  moved  daily;  it  usually  continues  to  discharge  for  two  or 

months,  nud    then  either  cuts    its  way  through,  or  dries   up.      In 

severe  and  obstinate  cases,  where  it   is  necessary,  it  may  be  renewed, 

>  spot  near  to  I  ous  scar.     I  have  sometimes  found  it 

ble  t<»  continue  the  influence  of  n  seton  for  1-  months.    There 

inconveniences  that  oooasionally arise  to  which  I  may  briefly 

It  will   Kometii',  *pitc  of  every  care  and  pre- 

i  a  branch  of  the  temporal  artery  is  pricked  by  the  point  0 

16  skin;  this  accident  is  at  once  recognis- 

a  of  arterial  blood  from  one  or  both  Opening*,  through 

the  silk  passes.     In  the  eveut  of  such  an  accident,  it  is  better  at 

once  to  remove  and  then  moderate  pressure  checks  the  lileed- 

rl   in  a   few  days  a  neighbouring  spot  may  be  selected  for  the 

re-introduction  of  the  silk;  but  if  this  precaution  be  not  taken,  and  if  an 

effort  be  made  to  r<  in  spite  of  the  hemorrhage,  there  is 

great  liability  ion  of  blood  bt 

ie  scalp,  burrowing  abscesses,  and  other  untoward  casualties,  and  in  one 

*  Mr.  Sponger  WaUon  has  also  published  mm*  able  papers  upon  this  subject  in 
"  R.  L,  0.  U.  Rep./'  and  in  the  "  Medical  Mirror.'* 
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a  considerable  and  obstinate  prolapse,  much  benefit  is  generally  derived 
D  making  a  large  'inn,  for  this  will 

often  canso  the  prolapse  to  recede  and  flatten.  This  operation  is  likewise 
indicated  when  the  pupil  is  partly  or  wholly  implicated  in  the  prolapse 
or  anterior  synechia;  also,  when  there  is  a  partial  Btaphylontft,  and, 
above  all,  when  this  is  accompanied  by  an  increase  in  the  intra-ocular 
tension.  For,  as  has  been  pointed  ont  by  Von  Graefe,  in  cases  of 
partial  or  complete  staphyloma,  or  of  fonoami  prominens,  the  degree 
of  blindness  is  frequently  quite  disproportionate  to  the  Optic*]  con- 
dition.    In  such  cases,  there  is  often  contraction  of  the  visual  field, 

ntrifl  fixation,  increase  in  the  intra-ocular  tt  if  exeava 

of  the  optic  nerve.  When  glaucomatous  symptoms  supervene  upon 
partial  staphyloma  or  leucoma  prominens,  we  find  the  cornea  becomes 
at  tins  point  markedly  prominent,  even  after  it  has  already  become 
thickened  and  consolidated. 

tf  the  Cornea  often  proves  very  obstinate  and   intractable, 

D    dangerous    to    tli.'    eye,    leading   perhaps    finally  to    irido- 

>>i< litis   and  atrophy   of   the  eyeball,     A  fistulous  opening  of  the 

ioa   may  result  in   consequence    of  I    small   perforating  ulcer,  or 

from  a  wound  of  the  cornea,  with  or  without  injury  to  the  lens.     The 

fistulous  opening  may  become  temporarily  closed,  so  that  the  aqueous 

humour  re-accumulates,  but  after  a  short  interval  it  again  gives  v 

the  aqueous  flows  off,  and  the  anterior  chamber  is  obliterated,     This 

may  occur  over  and  over  again.     When  fistula  of  t  lie  cornea  exists,  the 

eye  remains  irritable  and  injected,   the  int  ra-ocu la r  tension  is  greatly 

diminished,  the  anterior  chamber  obliterated,  and  a  small  drop  of  fluid 

may  be  noticed  exuding  through  the  aperture   in  the  cornea.     Various 

it  have  been  advocated.      At  the  outset,  a  firm  com- 

tt  bandage  eh oold    be  applied,    as  well   as   a  strong  solution   of 

atropine,    ami    it'    this  fails    fc)    heal    the    fistula,  the    latter    may  be 

touched  with  the  point  of  a   fine  camel's  hair  brush  dipped   in  a  v. 

ition  of  nitrate  of  silv  l»eing  repeated  several  times  at  an 

interval  of  a  day  or  two.     The  disn<  of  this  mode  of  treatment 

is,  however,  that  it  often  produces  an  indelible  cicatrix.  An  iridectomy 
frequently  proves  of  more  service.  Wecker*  considers  that  the  fistula 
is  due  to  an  I  be  membrane  »<  t  at  this  point,  and 

has  therefore  devised  the  following  treatment.  He  Iatrodua  a  into  the 
opening  a  very  fine,  smooth-pointed,  straight  pair  of  forceps,  and,  seizing 
le  wall  ol  k,  bruises  its  lining,  and  thus  d< 

teal  tissue.     This  having  been  several  points,  atropine  and 

a  compress  bandage  must  be  applied.      Great  care  and  delicacy  are 

required  not  to  rupture  the  e  ith  the  point  of  the  forceps.     He 

Oi  cured  a  ease  of  fistula  of  the  cornea,  which  had  resisted  for 

•  w  Aunnlen  dOculistique,"  rol  56,  806, 
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leu  months  different  modes  of  treatment.  Zehender*  has  found  the 
prolonged  use  of  the  extract  of  Calabar  bean  of  great  service  in  curing 
a  corneal  fistula. 


7*— DIFFUSE  C0RNEIT1S  (PARENCHYMATOUS, 
INTERSTITIAL,  SYPHILITIC). 

In  tliiH  disease  we  may  also  distinguish  two  principal  forms.  The 
one  is  accompanied  by  marked  symptoms  of  inflammation,  and  is  hence 
called  "  diffuse  vascular  eomeitis."  In  the  other,  or  **  non-vascular " 
form,  these  symptoms  are  entirety  absent. 

1,    In  tli*    rtt+cuinr  diji  n  e  notice,  together  with  a  certain 

varying  degree  of  conjunctival  aud  subconjunctival  injection,  a  zone  of 
vessels  passing  from  the  margin  of  the  cornea  more  or  less  towards  the 
centre,  where  tin  v  terminate  in  a  sharply  detincd  line.  They  are  not 
situated  on  the  surface  of  the  cornea,  as  those  in  pannus,  but  niter 
deeply  into  its  substance.  They  consist  in  part  of  vessels  derived  from 
the  junction  of  the  conjunctival  aud  subconjunctival  vessels  near  the 
margin  of  the  cornea,  and  in  part  a  Is  >  of  branches  coming  from  the 
blood-vessels  of  the  ciliary  body.  Sometimes  the  vascularity  at  the 
edge  of  the  cornea  is  so  great,  that  it  looks  like  a  bright  red  zone  of 
extravasated  blood.  Soon  there  is  noticed  at  one  or  more  points,  a 
slight  opacity  of  the  cornea,  which  generally  commences  at  the  margin 
where  its  density  is  greatest,  and  gradually  shades  off  towards  the 
centre  into  transparent  cornea.  Sometime*,  however,  the  opacity 
begins  at  the  centre,  whence  it  slowly  extends  towards  the  periphery. 
The  cloudiness  gradually  increases  in  extent  and  thickness,  until  the 
whole  surface  of  the  cornea  may  become  diffusely  opaque,  The  density 
and  colour  of  the  opacity  vary  a  good  deal.  Thus,  it  may  be  but 
thin,  and  of  a  greyish-white  colour,  having  very  much  the  appearance 
oi 'frosted  glass,  or  it  may  be  thicker  and  of  a  yellowish  creamy  tint, 
HU3!FI  My  in  the  centre   of   IIjc  cornea.       I  iii  I  rlns  point  we 

not  unfrequently  see  a  large  circular  patch  of  a  pale  yellow  colour, 
which  is  evidently  deeply  seated  in  the  substance  of  the  cornea.  This 
central  patch  may  gain  a  considerable  size,  even  of  two  or  three  lines  in 
diameter.  Sometimes  several  such  denser  patches  may  be  noticed  at 
different  points.  The  epithelial  layer  at  first  retains  its  normal  smooth- 
ness, but  after  a  time  it  becomes  somewhat  rough  Mid  thickened,  as  if 
it  had  been  lightly  pricked  by  a  pin,  or  a  fine  powdtt  had  been  strewn 
over  it.  The  disease  shows  very  little  tendency  to  ulceration  or  to 
purulent  necrosis,  unless    it    has    been  very  injudiciously  treated    by 

itfcgQB  strong  astringent  collyria.     But   the  whole  surface  of  the 

cornea  may  be  swollen  and  become  somewhat  prominent,  yielding  here 

*  "  KL  Moua^bl.  "  1868,  85. 
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and  tin tv  to  tin-  iutt:j-ocular  pressure  and  bulging  forward.  Generally 
minences  disappear  with  the  infiltration,  bat  if  the)  have  been 
considerable,  they  may  leave  behind  some  impairment  of  the  trne  eur- 
vatnre  of  thfl  cornea.  The  amount  of  inflammation  and  ciliary 
irritation  \ary  wit  muvh  Sometimes,  there  is  very  considerable  and 
ofttelj  persistent  photophobia,  with   luehmnation  and  a 

mi  degree  of  ciliary  neuralgia.     In  other  OiBQt,  tbeei 
iume  any  particular  prominence.     The  wight  is  always  greatly  itn- 
■  that  the  patient  can  hardly  see  a  hand   moving,  which  is  due 
bo  i he  diffuse  of  the  opacity,  Em?  it  is  as  if  he  were  looking 

through  a  piece  of  ground  glass.      U  buth  eyes    become  at! 
is  generally  the  case,  the  effect  of  this  total  loss  of  sight  is  must  depress- 
ing, and  demands  the  greatest  confidence  in  the  surgeon  fco  prei 

f  from  seeking  other  and  perhaps  injudicious  advn 
the  disease  runs  a  most  slow  and  protracted  course;  months  and 
month*  elapse  before  any,  even  slight,  improvement  begins  to  show 
itself,  and  during  all  this  time  no  treatment  appears  of  any  special 
service.  We  can  bal  lit  the  disease  run  its  course,  and  endeavour  to 
guide  it  in  its  progress.  It  may  take  iroin  six  to  eight  weeks  un< 
has  reached  its  acme  ;  the  cornea   1  t  perhaps,  almost  covered 

with    closely    crowded    blood-vessels,   which    reach    nearly  up    to    ita 
very  centre,  when  a  thick  yellow  infiltration.     The  red  app< 

Alice  of  the  O  iftea  increased  by  small   extravasations  of  !>]> 

caused  by  the  giving  way  of  some  of  the  vessels.     The  disi 
now  i^emain  stationary  for  and  then  the  \  >ara- 

sets  in.     The  vascularity  diminishes 5  tie    Veesels  are  less  closely 
1  at  the  edge  of  the  cornea,  and  show  more  or  less  considerable 
gap-  them;  and  the  infiltration  becomes  thinner  and  lighter 

,  gradually  disappearing  more  and  more  from  the  periphery 
.  which  is  the  la.st  to  clear  up. 
iiwtU    of   the    disease    is,    on    the    whole    favourable 
although  it  runs  a  most  protracted  course,  which  may  extend  over  many 
months,  and  although  the  opacity  of  the  cornea  may  be  BO 

r  from  •  ven  counting  ftngere,  there  is  no  tendency  to 
ulceration  of  the  cornea,  as  I  Uu   opacity   gradually  ■  lisappears  m 

re  is  finally  perhaps  only  a  slight   cloudiness  left.      Both   eye> 

generally    affected,  arnl   tins  randan    Mi.    .  DOOM   tike  more 

harassing  and  alarm  in  patient,  who   may  thus  remain  for  many 

lly  blind.     Iritis  is  a  frequent  accompaniment  of  the 

inflammation  of  tie    Domaa,  and  may  be  quite  unsuspected  during  the 

ISO,  as  the  iris  is  hidden  from  view  by  tin   < 

er  becomes  clearer  that.  1  1m 
lb  found  somewhat  discoloured,  and  the  pupil   irregular  and  B< 
But  a  still  graver  and  more  dangerous  complication  is  inflammation  of 
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the  ciliary  body,  which  is  especially  apt  to  occur  if  the  case  has  been 
injudiciously  treated,  and  caustic  or  strong  astringent  collyria  have 
been  applied.  We  must  raapocH  ibis  complication,  if  the  symptoms  of 
imflammatory  irritation  are  greatly  increased  in  intensity,  if  the  vascu- 
larity, photophobia,  lachrymation,  and  ciliary  neuralgia  are  severe,  if 
the  sight  is  rapidly  diminished,  and  the  field  of  vision  markedly  con- 
tracted, and  if  thfl  eye  at  the  region  of  the  ciliary  body  is  extremely 
sensitive  to  the  touch. 

Diffuse  comeitis  m  BBpBcinBy  apt  to  occur  between  the  ages  of  five 
and  twenty,  but  it  may  Ix?  met  with  tip  to  thirty-five  or  forty.  It 
generally  occurs  in  persona  in  a  feeble,  delicate  state  of  health,  which 
may  be  due  to  numerous  causes,  such  as  want  nnd  privation,  very  hard 
and  fatiguing  work,  more  especially  in  a  confined  or  vitiated  atmosph 
and  it  is  often  met  with  in  persons  affected  with  a  scrofulous  diathesis, 
or  with  inherited  syphilis.  1  eannot  at  all  agree  with  the  view  that 
diffuse  corneitis  is  always  due  to  inherited  syphilid  far  although 
I  have  often  seen  it  associated  with  the  latter,  yet  in  many  cases 
not  the  slightest  trace  of  a  syphilitic  taint  could  be  ascertained,  and 
there  was  a  marked  and  complete  absence  of  the  peculiar  syphilitic 
features  and  the  notched  fa  th.  Indeed,  I  think  that  we  are  often  too 
apt  nastily  to  jump  to  the  conclusion  that  hereditary  syphilis  exists, 
when  on  a  more  careful  and  searching  examination  into  some  of  these 
histories,  it  H  round  that  the  mis  carriages,  early  deaths  of  the 

children,  etc.,  were  due  to  perfectly  natural  causes,  and  quite  inde- 
pendent of  any  syphilitie  lamf.  1  may  of  course  be  met  with  the 
constantly  recurring  argument  that  it  is  impossible  to  get  at  the  truth 
of  the  history,  but  I  think  that  we  are  justified  in  giving  the  patient 
and  his  parents  the  benefit  of  the  doubt,  if  no  reliable  proof  of 
presence  of  inherited  syphilis  can  be  made  out.  For  this  reason,  I 
must  completely  disagree  with  those  authors  who  term  this  disease 
u syphilitic  comeitis."  For,  as  I  have  already  stated,  it  is  frequently 
met  with  in  persons,  in  whom  not  the  slightest  trace  of  a  syphilitic 
taint  can  be  detected.  Whilst  combating  some  of  these  views,  I  must, 
however,  seize  this  opportunity  to  express  inv  admiration  for  the  very 
important  and  in  arches  of  Mr.   Jonathan   Hutchinson,* 

into  the  frequent  connection  between  inherited  syphilis  and  many  of 
the  diseases  of  the  eye,  a  discovery  which  has  proved  of  great  im- 
portance and  use  in  the  treatment    of  t lost-   afil  etions.      Mi\  Brudenell 

tar  [joints  out  that  the  absence  of  syphilis  in  the  parents  does  not 
necessarily  preclude  its  existence  in  children,  us  the  taint  may  have 
been  ti  I  by  vaccination.t 


•  Vide  Mr.  Hutchinson'*  admirable  work,  "Syphilitic  Diseases  of  the  Eve  and 


Ear. 


f  "Laurel,"  1808;  1,  763. 
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In  tbe  t j raiment  of  this  disease,  we  must  be  chiefly  contented  with 
guarding  the  eye  against  all  noxious  influences,  such  as  bright  light, 
ttind,  drA&gbtB,  etc.,   and  must  endeavour  to  pre-  inflammatory 

tuning  an  undue  prominence.     Pnftrrlrnnatnlj  *rn  do 
not   at    proOOttt    Ie&OV   of  any   moans  of  cheeking   the   progress   and 
lopment  of  the  disease,    or   of   curtailing  d  course. 

The  use  of  caustics  or  astringent   colly  Ha   must  be   m  'idly 

avoided,  as  they  only  tend  to  increase  the  inflammatory  irritation  and 
to  produce  complications,  such  as  ulcers  of  the  cornea,  or  iniln 
of  the  iris  or  ciliary  body.  At  the  outset,  atropine  should  always  be 
applied,  although  when  the  cornea  becomes  diffusely  clouded,  it  is  but 
)f  little  use,  as  it  is  not  absorbed,  and  it  is  apt  to  increase  the  inflamma- 
tion if  it  be  too  long  continued.  But  when  the  cornea  begins  to  clear, 
atropine  or  the  bclludomt  enllyrium  should   be  again    applied.      Looa] 

jpletion  and  very  antiphlogistic  treatment  are  nnt  .well  borne,  09 
of  the  weakly  and  feeble  health  of  the  patient     Moreover,  they  tend 
to  impede  tbe  formation  of  blood-vessels  on  the  cornea,  and  to  protract 
the  course  of  the  disease.     But  if  symptoms  of  cyclitis   make  their 
>pearance,  leeches  should  be  applied  to  the  t«  1  paracentesis 

lould  be  performed  j  and  if  the  sight  deteriorates  greatly,  the  field  be- 
comes contracted,  and  especially  if  the  intra-ocular  tension  increases,  an 
iridr  iould  be  made  at  0009.      When  the  cornea  is  beginning  to 

clear  up,  the  absorption  of  the  morbid  product*  may  be  hastened  by 
applying  Blight  irritants.  The  best  to  eminence  with,  is  the  insuffla- 
tion   of  Paternal,  mid    bi   employed  once  daily.      It"  i Ii**  eye 

bears  this  well,  without  Ik.  do  much  irritated,  the  yellow  pre- 

ointment  should  be  substituted  for  it.  At  first,  I  generally 
employ  it  of  about  the  strength  of  two  grains  to  the  drachm,  and  use 
I  mi  I  ;,  very  small  quantity.      E!  i  much  irritation,  I  apply  a  still 

or  poetpone  its  use  for  a  few  days.     I  Lave  found   it 
fie  best  remedy  for  accelerating  the  absorption  of  opin 
the  cornea.     A  collyrium  of  iodide  of  potassium  (gr.  ij  ad  $j)  is  also 

iceable  for  this  purpose.     In  very  obstinate  cases  of  diffuse  corn 
I  hii  POaflirmalry  found  much  benefit  from  the  application  of  a 

seton  to  the  temple.     Hasner  has  p: 

In  some  cases  iridectomy  proves  benctieial  not  only  in  accelerating 
the  cure,  but  also  in  the  «  >nes  arresting  the  progress 

ma  mi   thfl  s  practised  it 

with  BOOOatB  i  i  which  tl  ase  was  rapid 

b)  which   there  had   breti  a  diminu- 
tion before  the  operation. 
It    La  of  groal     '  ueral  health  of  tbe 

>pe- 
[y  the  syrup  of  the  iodide  of  iron,  quinine,  or  the  '  quinine 
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and  steel  should  be  administered,  Cud-liver  oil,  with  or  without 
quinine  or  steel  is  also  of  much  benefit.  If  a  syphilitic  taint  is  suspected, 
the  iodide  and  bromide  of  potassium  in  combination  with  the  bichloride 
fji mercury  and  riurhona,  may  be  given  with  much  advantage.  The 
diet  should  be  nutritious  and  easily  digestible.  Meat  may  be  allowed 
two  or  three  times  daily,  and  wine  and  malt  liquor  may  be  freely  ad- 
ministered. In  fact  everything  should  be  done  to  strengthen  the 
patient.  In  hospital  practice,  I  have  often  been  obliged  to  take  such 
patients  into  the  house  for  many  months,  in  order  that  they  ini^hi  have 
more  attention,  and  a  more  generous  diet  than  they  would  have  ob- 
tained at  home.  When  the  acute  stage  is  past,  and  the  cornea  is 
beginning  to  clear,  the  patient  should,  if  possible,  be  sent  into  the 
country,  or  still  better  to  the  sea  side,  and  enjoy  a  great  deal  of  out- 
of-door  exercise.  The  obstinate  photophobia  and  chronic  irritability 
of  the  eye,  which  often  prove  bo  troublesome,  yield  sometimes  most 
rapidly  to  change  of  air. 

2.  In  the  mm- vascular  diffuse  corndtis^  we  notice  that  a  small  cloud 
appears  in  the  centre  of  the  cornea,  unaccompanied  by  any  bat  the 
slightest  symptoms  of  irritation,  and  there  is  only  a  very  faint  rosy  in- 
jection around  the  cornea,  but  not  extending  on  to  it.  In  the  course  of 
ten  or  fourteen  days  the  opacity  extendi  Ofe*  the  whole  surface  of  the 
cornea,  giving  it  the  appearance  of  ground  glass,  or  of  a  mirror  that 
has  been  lightly  breathed  upon.  The  symptoms  of  Irritation,  especially 
the  photophobia,  may  now  increase  somewhat,  but  the  vascularity  re- 
mains slight.  The  vessels  never  becuine  very  numerous  or  closely 
crowded  together,  as  is  the  case  in  the  vascular  form;  but  individual 
vessels  straggle  on  towards  the  infiltration,  and  do  not  terminate  uni- 
formly in  a  defined  line.  The  opacity  gradually  becomes  somewhat 
more  dense  and  yellow  towards  the  centre,  and  then,  after  a  time,  clears 
up  at  the  periphery,  and  the  infiltration  slowTIy  disappears  in  a  OBD 
petal  direction.  The  course  of  this  form  is  also  extremely  protracted, 
and  many  months  may  elapse  until  the  cornea  regains  its  transparency. 
The  prognosis  is  still  more  favourable  than  in  the  vascular  form,  for 
there  is  far  less  tendency  to  complications  with  inflammation  of  the  iris 
or  ciliary  body,  or  to  ulceration  of  the  cornea  j  although  the  latter  may 
be  produced  if  strong  caustics  or  astringents  be  emplo  \ 

The  causes  are  the  same  as  in  the  vascular  form.     If  there  is  any 
marked  irritability  of  this  should  bt  by  atropine,  cold 

compresses,  blisters,  etc.  But  in  the  majority  of  the  cases  just  fcfee 
reverse  obtains,  the  PTOgreai  of  the  affection  languishes  and  becomes 
torpid,  and  there  is  a  complete  absence  of  all  symptoms  of  inflamma- 
u.  In  such  cases  it  is  advisable  to  apply  a  slight  irritant, 
more  especially  the  yellow  OZlde  of  mercury  ointment  every  dux  fur  a 
few  days.     This  will  excite  a  little  irritation,  the  central  portion  of  the 
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infiltration   will  become  somewhat  more  thick  and   yellow,  and   the 
progress   of  the   disease    will    be    accelerated.      It    has   often   been 
•od  that  a    certain  amount  of  conjunctivitis    is  very  favourable. 
Thus,  if  (lie  patient   suffering  from  this  form  of  i  lent 

itracta  catarrhal  ophthalmia,  the  progress  of  the  affection  of  the 
will  be  greatly  hastunedt  and  an   infiltration  disappear  in  a  few 
i,  whicli  would  otherwise  have  taken  many  months  Utuiv  it  had 
)me  absorbed.     This  fact  led  Von  Graefe  to  employ  WI  ntft- 

ions  in  these  cases,  in  order  to  excite  a  certain  degree  of  inflammn t«  >ry 
rolling  of  the  conjunctiva.  They  are  indicated  if  the  vascularity  and 
m  are  bnt  very  slight,  and  the  progress  of  the  di<oaflO  extremely 
itracted  and  sluggish.  They  must  be  employed  with  care  and  cir* 
cumspection,  so  that  they  may  not  excite  too  much  inflammation  of  the 
conjunctiva,  which  would  retard  instead  of  hastening  the  absorption  of 
infiltration,  and  perhaps  leave  it  incomplete. 


8.— OPACITIES  OF  THE  CORNEA. 

These  vary  much  in  situation,  extent,  and  thickness.     If  they  are 
quite  superficial  and  thin,  looking  like  a  faint,  greyish-blue  cloud,  1 1 
are  termed  nebula?.     If  the  opacity  is  of  a  denser,  white,  pearly,  ten- 
dinanfl  character,  and  situated  more  deeply  in  the  .substance  of   the 
cornea,  it  is  called  an  albugo  or  leu  coma. 

A  temporary  diffuse  opacity  of  the  cornea  may  bo  produced  by  sudden 

increase  of  the  intra-oeular  pressure,  as  in  certain  forms  of  glaucoma, 

•acity  is  probably  due  in  part  to  a  displacement  of  some  of 

the  corneal  elements,  and  also,  perhaps,  to  a  disturbance  of  the  nutrition 

of  the  cornea  from  the  compression  of  the  nerves. 

We  meet  with  a  very  superficial  opacity  of  the  cornea,  which  is  due 
to  changes  in  the  epithelial  layer.  Here  and  there  the  epithelial  C 
become  thickened,  aggregated  together,  and  opaque,  their  contents 
having  perhaps  undergone  fatty  degeneration.  These  opacities  are 
of  a  faint  gvey,  or  bluish-grey  colour,  with  an  irregular  margin.  In 
etion  of  an  object,  for  instance  the  bars  of  a 
window,  will  be  found  indistinct,  or  more  or  less  distorted.     Generally 

opacities  are  easily  observable.     They  may,  however,  be  so  slight 

to  escape  •  the  oblique  illumination,  when  they 

bee*!  They  are  chiefly  met  with  as  the  result  of  the 

superficial  forms  of  comeitis,  especially  panuus  due  to  distichiasis  or 

lular  lids,  and  also  of  the  superficial  ulcers  of  the  cornea. 

The  deeper  opacities,  which   are  situated  in  the  substance  of  the 

cornea  itself,  may  be  confined  to  a  certain  portion  of  it  (partial  leueoma) 

or  extend  over  its  whole  surface  (total  leueoma).     The  cloudiness  may 

of  a  uniform  greyish-blue,  or  greyish- white  colour,  or  may  be 
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uuiilo  up  ofveranl  opaque,  white  patches  or  spots  of  varying  extent 
and  shape.  The  outline  of  these  opacities  is  irregular  and  not  sharply 
defined]  being  shaded  gradually  off  into  the  normally  transparent 
cornea,  Their  thickness  and  colour  also  vary  much,  from  a  greyish- 
bhte  <o  I  yellowish-white  and  densely  opaque  tint.  The  epithelial  layer 
is  often  irregular  and  punctated,  as  if  a  fine  powder  had  been  dusted 
over  it,  and  this  causes  a  distortion  of  the  reflected  image.  Or,  again, 
the  opacities  may  look  like  little  opaque,  chalky  :  strewn  about 

on  di  Hermit    pOfftume  of  the  cornea  (generally  near  its  surface),  and  are 
phlyctenule. 
Fine  punctated  npneities.  are  also  met  wit  h  on  the  posterior  surface  of 
the  cornea,    They  are  generally  arranged  in  the  form  of  a  pyramid,  with 
iis  beee  downwards,  and  are  chiefly  due  to  a  precipitation  of  lymph  on 
1  be  |><  leterii  >r  wall  of  the  cornea,  but  also  perhaps  to  inflammatory  changes 
in  the  posterior  epithelial  layer.     These  peculiar  opacities  are  observed 
in  serous  iritis   (sometimes  termed  aquo-capsulitis,  corneitis  punctata, 
etc.),  and  also  in  inflammations  of"  the  deeper  tunics  of  the  eyeball. 
sympathetic    ophthalmia.        In    the    latter    cases,    similar    punctated 
I  also  occur  on  the  anterior  Kxr&oe  of  the  cornea.    The 
different  which  we  have  mentioned,  are  chiefly  due  to  inflam- 

mafory  changes  in  the  corneal  and  epithelial  cells,  and  are  capable  of 

undergoing  almost  complete  abeorptum,  'hey  may  hardly  leave 

a  trace  behind  them.  It  is  necessary  to  distinguish  from  them  another 
farm  of  opacity,  which  lent  upon  permanent  change,  often  of  a 

are,  and  hence  does  not,    undergo  jjbsMip 
but    rami  lible.     These  opacities  are  more  regular  and  sharply 

defined  in  ill  t  havo  a  more  nnffhrm,  tendinous,  glistening- 

white   or  chalky   appearance,  having,  pet  haps,  a    deposit   of  fatty  or 
in  the  centre.     The  i  is  smooth  and  not 

and  shape,  in  accordance 

ith  of  the  M.y  do   not,  however, 

correspond    exactly    to   it,  because  a    portion  of  the   latter  is  very 

frequently  filled    ap  bj    i  mnsparcnt  corneal   tissue.     These  cicatricial 

with  those  due  to  inflamma- 

«*e  bavo  the  two  forms  existing  together.     The 

cicii  i  ng  sharply  defined,  is  then  surrounded  by  a  more 

or  Ion*  v  tlammatory  iunltratiou.     The  latter  may 

me  completely  ebearbed  and  transparent,  and  leave  only  the 

liich  will,  of  course,  be  now  considerably  less  in 

eise  than  the  ueoma, 

•im'h  of  \  ■:  nicer  of  the  cornea,  accompanied  with  ante- 

e  cicatrix  to  which  the  iris  remains  attached  is  termed 

Uueom*  adh+rvns.     If  it  be  situated  near  the  centre  of  the  cornea,  a 

•xirbon  of  tf  t^e  included  in  it,  leaving,  perhaps,  the  other 
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of  the    pupil  free,  and  opposite   a   transparent    portion    of  tin- 
cornea. 

A  peculiar  snprrhVijil  opacity  of  the  cornea  HI  sometimes  met  with, 
which  is  due  to  calcan  nsisting  of  phosphate  and  car- 

bonate of  time)  a  the  anterior  elastic  lamina.     These  opacities  are  of 
a  mottled  brownish  hue,  with   an  indistinct  margin,  which  shades   off, 

•  *  or  less  abruptly,  into  the  healthy   oonu  ir  course  is  very 

•  raoted,  and  they  are  apt  simultaneously  to  affect  both  eyes.  Two 
very  interesting  OftOei  of  tl  which  occurred  about  the 
same  time,  have  been  described  by  Mr.  Dixon*  and  Mr.  Bowman.t  In 
each  of  these  cases  a  portion  of  the  opacity  opposite  the  pupil  was 
scraped  off  with  a  scalpel,  and  was  found  to  consist  of  hard  gritty 

ter,  situated  just  beneath  the  epithelium.  The  result  of  the  opera- 
tion upon   the  sight  was   excellent.     B  ea  earthy   or  metallic 

istations  are  formed  upon  tho  cornea,  and  give  rise  to  peculiar 
opaque  or  chalky- looking  specks.  This  occasionally  occurs  from 
contact  <>f  <  |  nick  lime  or  the  deposits  formed  from  lead  lotion  in  cases  of 
t  abrasions  of  the  cornea.  Here  I  must  again  warn  the  reader 
against  the  ust  of  OoHyria  containing  lead  in  cases  of  ulcer  of 
crnea  OT  even  abrasion  of  the  corneal  epithelium,  for  the  precipitation 
rise  to  a  very  marked  white  stain,  which  produces 
great  impairment  of  sight  if  it  be  situated  in  the  centre  of  tho 
cornea. 

The  prognosis  in  cases  of  opacity  of  the  cornea  will  depend  very 
much  upon  the  age  and  constitution  of  the  patient,  and  upon  the  dura- 
tion, extent,  situation,  and  nature  of  the  opacity.  Thus,  in  children 
and  young  persons  in  good  health,  opacities,  the  result  even  of  extensive 
corueitis  or  deep  ulcere,  may  in  time  disappear  almost  completely, 
without  leaving,  perhaps,  any  trace  behind.  I  have  already  stated  that 
this  nxa\  ur  in  small  perforating  ulcers,  which  have  given  rise 

to  central  capsular  cataract.  With  regard  to  the  opacities  due  to  in- 
flammatory changes  in  the  corneal  tiara* ■,  it  may  be  laid  down  as  a 
hat  the  mure  recent,  superficial,  and  limited  such  opacities 
are,  the  more  rapidly  and  completely  do  they  disappear.  By  the 
application  of  irritants  to  the  eye,  we  may  greatly  assist  in  removing 
the  clondineas  due  to  inflammatory  changes  in  the  corneal  and  epj 
Ual  bbtUi    excite    hyperajmia   of   the  parts,  the 

i  change  of  material,  and  accelerate  and  stimulate  the  process  of 
absorption  When  the  opacities  are  due  to  permanent  cicatricial 
changes,  these  applications  are  of  no  avail,  and  wo  must  then  have 
recourse  to  other   remedies  if  the  opacity  causes  any  impairment 

on       [f  the  opacity  is  dense  and  situated  in  or  very  near  the  centre 

Dis«atei  of  the  Eye,"  8rd  edition,  p.  114. 
f  "  Lecture*  on  pwta  concerned  in  the  Operations  on  the  Eye,"  pp.  88  and  117. 
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of  the  cornea,  the  sight  may  be  very  considerably  affected,  as  it  will 
more  or  lees  cover  the  pupil.  Bat  even  slighter  opacities  may  some- 
what impair  and  confuse  the  vision,  by  the  diffusion  and  irregular 
refraction  of  the  rays  of  light  which  they  produce.  But,  apart  from 
this  effect  upon  the  sight,  these  opacities  may  give  rise  to  other  com- 
plications. Thus,  on  account  of  the  indistinctness  of  the  retinal  image 
produced  by  the  cloudy  state  of  the  cornea,  the  patient  will  bring  small 
objects  (as  in  reading,  sewing,  etc.)  very  close  to  the  eye,  in  order  to 
gain  a  larger  and  more  distinct  image.  But  this  constant  accommoda- 
t  ion  for  a  very  near  point,  after  a  time  causes  the  lens  to  forfeit  some 
of  its  elasticity,  so  that  it  cannot  resume  its  original  form,  and  the 
accommodation  cannot  relax  itself  completely  when  the  eye  is  looking 
at  distant  objects.  The  lens  remains  too  convex,  and  the  eye  has  be- 
come myopic.  The  myopia  may  be  also  in  part  due  to  a  change  in  the 
shape  of  the  eyeball,  produced  by  constant  and  long- continued  accom- 
modation for  near  objects  (vide  article  "Myopia").  Opacities  of  the 
cornea  may  also  give  rise  to  oscillation  of  the  eyeballs,  and  to 
strabismus. 

Innumerable  local  remedies  have  l>een  recommended  for  the  disper- 
sion of  opacities  of  the  cornea.  From  amongst  these  we  may  select  the 
following  as  the  most  trustworthy  and  efficacious : — The  insufflation  of 
calomel,  the  red  or  yellow  oxide  of  mercury  ointment,  collyria  of  iodide 
of  potassium,  vtuuni  opii,  nitrate  of  silver,  sulphate  of  copper,  and  the 
sulphate  of  soda.  A  small  quantity  of  the  latter  may  bo  dusted  into  the 
eye,  or  it  may  be  used  as  a  coliyrium,  about  lr— 8  grains  to  5J  of  water. 
Together  with  the  use  of  any  of  these  agents,  atropine  should  be 
applied,  as  it  diminishes  the  intra-ocular  pressure,  and  thus  facilitates 
the  interchange  of  material  and  the  process  of  absorption.  1  have 
generally  found  it  best,  first  to  dust  in  calomel  for  a  few  days,  in  order 
to  sec  how  the  eye  bears  this,  and  then,  if  it  does  not  excite  too  much 
irritation,  to  employ  a  stronger  irritant,  especially  the  red  or  yellow 
oxide  of  mercury  ointment.  At  first  its  strength  should  not,  I  think, 
exceed  one  or  two  grains  to  the  drachm  of  lard  A  little  portion,  about 
the  size  of  a  couple  of  pins'  heads,  should  be  placed  on  the  inside  of  the 
lower  eyelid,  by  means  of  a  probe,  and  the  lids  should  then  be 
rubbed  over  the  cornea,  so  that  the  ointment  may  come  well  in  contact 
with  it.  If  the  yellow  precipitate  ointment  be  used  of  greater  strength 
than  that  mentioned  above,  it  should  be  removed  after  a  few  minutes, 
otherwise  it  will  produce  too  much  irritation.  If  it  is  found  that  the 
ointment  excites  a  great  deal  of  irritation,  redness,  and  pain,  a  smaller 
quantity,  or  a  weaker  preparation  should  be  used,  or  the  calomel  should 
be  again  substituted  for  a  few  days.  Generally  it  is  better  if  the 
surgeon  can  himself  apply  these  remedies,  as  he  is  then  able  to  watch 
their  action  upon  the  eye ;  but  if  the  proper  mode  of  using  the  calomel 
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ntiiKut.  be  i'x j»ljiintM  1  and  shown  to  the  patient,  I  i  i  no 

difficulty  ag  these  remedies  applied  by  tl  t,  or 

bis  friends.     But  i  ly  the  ointment  my  ft  !i.  I  i  ■  w  r  preecribd 

lian  gr.  i — u  ad  3j ;   an   the  stronger  preparation  requires 

to  be  removed  from  the  conjunctiva  after  2 — 3  minutes*     I   have  also 

found  advantage  from  the  application  of  iodide  of  |  in  a 

collyrium  Of  mixed  with  the  yellow  precipitate,  in  the  following  pro- 

— lodidfi  of  Poeeaarnm  gr.J  j,  Yellow  Oxide  of  Mercury  gr,  ij, 

Adipis  5j- — S'j*     Th®  instillation  of  a  linlr  vnuim  opO  also  proves  very 

naefi  ate  of  silver  or  sulphate  of  copper  are  only  ii  hen 

nflammatury  swelling  of  t.he  conjunctiva,  accompanied  by 

I  ■  mnoo-purulent  discharge.     After  any  of  these  remedies  have  bean 

used  for  some  length  of  time,  they  should  bfl  exchanged  for  some  other 

agent,  as  the  eye  gets;  1  to  them,  and  they  appear  temporarily 

to  lose  their  ell 

.ty  was  formerly  in  vogue  for  the  cure  of  opacities  of  the 
*  a.      It  hie  n<  dlen  into  disu 

Dr.  Rothmund,*  of  Munich,    has   lately  strongly  recommended  the 

subconjunetr  »id  salt  and  wej  ises  nf  rtfuihl  non- 

Tae«'  K  such  as  oflb  iiftusc  corneitis.     The 

ilntioo  varies  from  3j — 3d  of  Salt  to  Jj  of  Wah 

chalky    incrustations,    or   deposits  of  lead    upon   the    cornea, 

ild  be  carefully  scraped  off  with  a  cataract  or  sicklo-shajied  knife. 

Li'  they  the  whole  need  not  b<  I.  but  only  a  por* 

r  ly  large  to  uncover  the  pupil.     As  this  operation  is  some- 

sa  very  painfal,  it  had  e  done  under  ially 

in  children.   After  war  la  olive  oil  or  atropine  should  bo  applied 

to  the  eye. 

>   resists  all  these  remedies,  and  materially  impairs 

the  sight,  we  must  endeavour  to  improve  vision,  either  perhaps    by 

some  optical  arrange jm  >y  the  formation  of  an  artificial  pupil 

ar  portion  of  the  cornea,     For  the  purpose  of  diminishing 

the    effect    of   the    diffusion    and    irregular   refraction    of    the    rays 

laced    by  the    cloudiness,  the   stenopaic    ep«  \vU\  often  be 

use  (Donders).t        They  consist    of   m    oval    ni' 

I    aperture.       Tie  f  this    is    to 

permit  only  the    '•■  utral  rays,  which  fall    in  the  op  to  pass, 

real  all  the  peripheral,  diffused  light  in  excluded.     If  necessary, 

Lenses    may    be    applied    behind    the    apparatus. 
h  tliese  steno |  Lea  often  answer  admirably  for  any 

loyinent  at  near  objects,  t\</.,  reading,  sewing,  engraving,  v 

•  "  I  Augenheilk  -<;rt,  p,  161. 

* »."  i,  1 ,  251 ;  vide  aim  DonnVrs1  ■  Aaomalie*  of  Accommodation  and 
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cannot  be  used  for  walking  about,  as  they  produce  too  great  a  con- 
t  ruction  of  the  field  of  vision- 

An  artificial  pupil  may  be  made  either  by  means  of  an  iridectomy, 
an  iridodesis,  or  iridoenkleisis.  If  the  opacity  is  confined  to  the  qm 
of  the  cornea,  it  will  be  best  to  perform  iridodesis  or  iridoenkleisis,  for, 
by  so  doing,  we  can  draw  the  iris  somewhat  forward  opposite  the 
opacity,  and  thus  diminish  the  diffusion  of  lijrht  -produced  by  the  latter; 
moreover,  the  npex  of  the  artificial  pupil  will  be  opposite  the  edge  of 
the  lens,  and  will  thus  prevent  the  irregular  refraction  which  would  be 
caused  if  the  periphery  of  the  lens  were  widely  exposed  by  an  iridec- 
tomy. But  if  the  opacity  is  more  considerable,  and  does  not  leave  a 
wide  margin  of  clear  cornea,  the  artificial  pupil  thus  made  will  be 
insufficient,  more  especially  with  regard  to  the  amount  of  light  admitted 
into  the  eye,  and  in  such  cases  it  is  better  to  make  an  iridectomy, 
which  should,  however,  be  but  small.  If  the  margin  of  transparent 
Cornea  is  very  narrow,  there  is  always  the  danger  that  the  wound  made 
in  the  performance  of  iridectomy  may  produce  a  certain  degree  of  fresh 
opacity  of  the  small  portion  of  clear  cornea  near  it,  and  thus  militate 
against  the  benefit  derived  from  the  operation.  In  order  to  obviate  this 
danger,  we  may  make  the  artificial  pupil  by  corydialysis,  which  would,  of 
course,  produce  no  cloudiness  of  the  cornea  opposite  to  the  new  pupil, 
the  incision  being  made  at  another  portion  of  the  cornea.  An  artificial 
pupil  should  always  be  made  opposite  that  portion. of  the  cornea  which 
is  the  most  clear,  and  has  the  truest  curvature.  The  direction  inwards, 
or  slightly  downwards  and  inwards,  is  by  far  the  best  for  optical  pur- 
poses, for  not  only  does  the  artificial  pupil  then  correspond  to  the  visual 
line,  but  it  also  assists  better  in  the  binocular  vision  (Gemeinschaft- 
licher  Sehact)  with  the  other  eye.  If  any  anterior  synechia  exists,  and 
its  extent  is  bat  small,  it  may  be  divided  with  the  ]>ornt  of  the  broad 
needle  or  iridectomy  knife,  in  the  performance  of  iridodesis  or  iridec- 
tomy. If  it  is  of  recent  formation  (as  after  an  incised  or  punctured 
wound  of  the  cornea),  the  adhesion  is  often  so  slight  that  it  may  easily 
be  detached  with  a  blunt  hook  of  a  small  spud. 

I  need  hardly  say  that  the  experiments  made  by  Nussbaum  and 
others  to  cut  a  hole  in  the  opaque  cornea  and  insert  a  piece  of  glass, 
have  completely  failed. 

'.».—  AECUS  SENILIS. 


This  peculiar  marginal  opacity  of  the  cornea  is  due  to  fatty  degene- 
ration of  the  corneal  tissue,  which  generally  commences  first  in  the 
upper  portion  of  the  cornea.  It  then  shows  itself  in  the  lower,  and  the 
extremities  of  the  two  arcs  increase  more  and  more,  until  at  last  they 
meet  and  encircle    the  whole   cornea.      We    are   chiefly  indebted    to 
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Mr.  Canton*  for  an  exact  and  extensive  knowledge  of  this  condition ; 
be  has  found  that  it  generally  occurs  about  the  age  of  50,  but  that  it 
may  appear  at  a  much  earlier  age,  especially  in  families  in  which  it 
appears  to  bi  hereditary.  He  also  considers  that  the  areas  senilis 
affords  us  the  best  indication  of  the  pronenegs  of  other  tissues  to  fatty 
degeneration. 

The  opacity  is  at  first  of  a  light  grey  colour,  appearing  like  a 
narrow,  silvery  rim  near  the  edge  of  the  cornea,  but  not  reaching  quite 
Dp  to  the  latter,  being  always  divided  from  it  by  a  transparent  por- 
tion of  cornea.  At  a  later  period,  the  opacity  assumes  a  denser  and 
nn  >re  creamy  tint,  and  increases  in  depth  and  width,  being  generally 
broader  above  and  below  than  at  the  sides.  It  might  be  supposed  that 
tin  (fa try  degeneration  of  the  corneal  tissue  would  impede  or  prevent 
the  uiu<m  of  an  incision  Lying  in  thin  part  of  the  cornea.  This  is,  how- 
ever, not  the  case,  for  we  find  that  a  section  carried  through  the  arcus 

lis  heals  perfectly,  as  may  I  observed  in  cases  of  extraction 

of  cataract. 


10.— CONICAL  CORNEA- 

When  tliia  affection  is  but  slight,  a  cursory  observer  may  easily 
OTeriook  it,  and  mistake  it,  perhopH,  for  a  case  of  myopia,  complicated 
with  weakness  of  sight  (amblyopia).     But  a  marked  case  cannot  well 

rlooked.  On  regarding  such  an  eye  from  the  front,  we  notice 
that  the  centre  of  the  cornea  appears  unusually  glistening  and  bright, 
as  if  a  tear-drop  as  ended  from  it.     If  we  then  look  at  it  in 

,  the  size  and  shape  of  the  eunieity  will  become  at  once  apparent. 
Somet  Donictty  is  not  in  the  centre,  but  nearer  the  margin  of 

met.  Hut  by  means  of  the  ophthalmoscope,  even  the  slightest 
coses  of  conical  cornea  may  be  diagnosed  with  certainty,  as  was  first 
pointed  out  by  Mr.  Bowman,  f  For  this  purpose  the  mirror  alone  is  to 
be  used,  without  the  convex  Uns  in  front.     On  throwing  the  light  upon 

rnea,  we  receive  a  bright  red  reflection  through  the  centre  of  the 
cornea,  which  gradually  shades  off,  and  becomes  darker  towards  the  base, 
so  that  the  central  bright  red  spot  IB  surrounded  by  a  dark  zone,  which 
n  is  again  encircled  by  a  red  ring.  If  we  throw  the  light 
upon  I  !iea  at  different  angles,  the  side  of  the  cone 

Opposite  to  tine  ligbl  M  darkened.  The  central  red  zone  (in  which  we 
obtain  a  re  IgO  of  the  disc,  etc.)  is  due  to  the   reflection  of  the 

the   central   conical   portion  of   the  cornea,  and  the 

,  d  ring  n  through  the  normal  peripheral  portion 

ea.  The  dark  zone  between  the  two  is,  according  to  Knapp,J 


•  Vide  Mr.  Kdwio  Canton't  work, 
t  ■  K   L  O.  H.  Rep.,"  ii,  164. 


On  the  Arcus  Senilis." 
%  «  K1.  Moan 


London,  1868. 
1864,  813. 
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due  to  the  diffusion  and  complete  reflection  of  the  rays  of  light  at  the 
base  of  the  cone,  where  it  passes  over  into  the  normal  curvature  of  the 
cornea. 

On  the  ophthalmoscopic  examination  of  the  fundus  of  an  eye 
afTected  with  conical  cornea,  we  notice  a  considerable  parallax  on 
moving  the  convex  lens  in  front  of  the  patient's  eye.*  In  this  way  we 
can  produce  a  distortion  and  displacement  of  a  certain  portion  of  the 
disc  and  retinal  vessels,  whilst  the  other  part  of  the  disc  remains 
immoveable,  just  as  occurs  in  glaucomatous  excavation  of  the  optic 
nerve- 
Even  in  slight  cases  of  conical  cornea,  the  patients  always  complain 
of  considerable,  and  often  great  impairment  of  sight.  On  account  of 
the  conicity  of  the  ceutral  portion  of  the  cornea,  the  an tero- posterior 
axis  is  increased  in  Length,  and  hence  the  eye  has  become  more  or  less 
myopic,  and  the  patient  coi  I y  holds  small  objects  (as  in  reading, 

etc.)  very  close  to  the  eye.  But  the  impairment  of  sight  is  chiefly 
due  to  the  antigmatism  caused  by  the  irregular  curvature  of  the  cornea, 
which  gives  rise  to  great  distortion  and  confusion  of  the  retinal  images. 
Concave  spherical  lenses,  therefore,  generally  produce  but  slight 
improvement,  but  some  benefit  is  occasionally  derived  from  cylindrical 
glasses,  although  the  astigmatism  is  as  a  rule  too  irregular  to  admit 
ofmnrli  n      Mow  improvement  is  found   from   the  use  of  a 

ilar  or  slit-shaped  stenopaic  apparatus,    fitted,    perhaps,    with  a 
suitable  concave  lens,  as  this  >■  I  the  circles  of  diffusion  upon 

rotina  by  cutting  off  the  peripheral  rays  of  light. .  We  often  notice 
that  i  he  |  endeavour  bo  aca  anplish  this  for  themselves  by  nipping 

.  so  as  to  change  the  palpebral  aperture  into  a 
lit.     After  the  disease  has  existed  a  certain  time,  and  reached  a 
f  development,  the  apex  of  the  cone  often  becomes  opaque, 
and  I  right  is  still  more  deteriorat 

bulging  forward  of  the  cornea  is  not  duo  to  an  increase  in  the 

hieh  is  indeed  rat  kened),  but  to  a  dimi- 

the  power  of  resistance  of  the  cornea,  and  as  this  bulging 

I  of  cornea  embraced  in  it  becomes  thinner  and 

thinner,     It  is  an  ag  fact,  that  however  attenuated  the  apex 

it  never  gives  way,  except  through  an  accidental  injury. 

iks   that  the   reason  of  this  is,  that  **  as  the  cornea 

boc<>  ner,  the  escape  of  the  aqueous   humonr  by  ezosmose  is 

ternal   pi  <1,  bo  as  to  be  no 

T  the  diminished   resisting   powi*r  of  (ho  cornea.     A 

hed  like  that  of  health,  only  that  thero  is  a  more  than 

aqueous  humour  by  transudation  through  the 

f.  O .,"  7,  199  i  also  Dondcr*,  op.  cit.,  551. 
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cornea.     This  accords  with  my  previous  observation,  as  to  such  eyes 
being  rather  unduly  Boft." 

The  progress  of  the  disease  is  generally  very  glow.  It  may  become 
stationary  at  any  point,  stopping  short  when  the  tonicity  is  still  bat 
slight,  or  going  on  until  it  is  very  considerable  and  the  apex  has 
become  clouded.  It  generally  sooner  or  later  attacks  both  eyes.  It 
frequently,  but  not  always,  in  persons  of  a  delicate  constitution, 
and  commences  chiefly  between  the  ages  of  15  and  30.  Mr.  Bowman 
has  observed  a  very  few  cases  in  which  it  occurred  in  more  than  one 
member  of  the  same  family.  Any  considerable  and  protracted  use  or 
of  ilir  eye  in  reading,  sewing,  etc.,  will  tend  to  increase  tin 
development  and  produce  local  irritation  and  congestion. 

Innumerable  remedies  have  been  suggested  and  tried  for  the 
id  care  of  conical  cornea,  but  almost  all  of  them  without  success.  If 
the  patient  is  in  delicate  health,  tonics  and  a  nutritious  diet  with  plenty 
of  fresh  air  and  exercise,  should  be  prescribed,  and  the  use  of  the  eyes 
for  reading,  etc.,  should  be  forbidden  if  both  are  afiected.  In  order  to 
neutralise  the  myopia  produced  by  the  conicity  of  the  cornea,  Sir 
W.  Adams  removed  the  lens.  Mr.  Wardrop  recommended  frequent 
tapping  of  the  anterior  chamber.  Mr.  Tyrrel  was  the  first  to  make  an 
artificial  pupil  in  this  disease,  and  this  is  the  treatment  which  has 
hitherto  proved  most  successful.  The  purpose  wo  have  in  view  in 
making  an  artificial  pupil  is  twofold :  1st.  To  improve  vision  by 
making  a  pupil  opposite  a  portion  of  the  cornea  which  has  retained 
its  normal  ourvature ;  2nd.  To  arrest  the  progress  of  the  disease,  and, 
if  possible,  to  cause  it  to  retrograde  somewhat  by  diniinishing  the 
intra-ocular  pmra 

I  pupil  may  be  made  either  by  an  iridectomy  or  an 
iridodesis.  By  the  former  operation,  we  certainly  bring  the  pupil 
opposite  a  marginal  port  .ion  of  Hie  cornea,  but  there  is  this  disadvantage, 
that  the  original  pupil  remains  opposite  the  conicity,  and  therefore  the 
rays  wlneh  pass  through  it  are  diiiused  and  irregularly  refracted,  and 
thus  confuse  the  retinal  image  and  diminish  its  distinctness;  whereas, 
by  means  of  an  iridodesis  we  can  draw  the  iriB  well  forward  towards  the 
und  thus  displace  the  pupil  towards  a  portion  of  the  cornea 
which  is  less  irregularly  curved,  and  bring  the  iris  opposite  the  0 
The  incision  should  be  made  slightly  in  the  sclerotic,  so  that  the  plane  of 
iris  may  not  be  moved  away  from  the  lens.  The  best  direction  for 
the  iridodesis  is  slightly  downwards  and  inwards.  In  order  to  obtain  the 
advantages  which  are  derived  from  a  slit-shaped  stenopeic  apparatus, 
Mr.  Bowman  has  made  a  double  iridodesis,  bo  that  an  oblong  slit-shaped 
pupd  is  obtained.  This  may  be  made  either  vertical  or  horizontal. 
Irk  the  former  ease,  we  have  the  advantage  that  a  considerable  portion 
of  the  angles  of  the  slit  is  covered  by  the  lids,  which  renders  it  much 
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less  unsightly,  more  especially  if  the  irides  are  light  in  colour,  than  the 
horizontal  slit,  which  gives  the  appearance  of  a  cat's-eye.  The  operation 
should  not  be  performed  in  opposite  directions  at  the  same  sitting,  as 
the  pour  J  is  apt  to  yield  and  be  drawn  into  the  anterior 

chamber  again,  when  the  iris  is  drawn  towards  the  opposite  incision. 
It  is  best  to  make  the  second  iridodesis  about  eight  or  ten  days  after 
the  first.  The  incision  should  be  made  in  the  sclerotic,  so  as  to  retain 
the  normal  plane  of  the  iris. 

Not  only  does  this  operation  produce  a  beneficial  effect  in  an  optical 
point  of  view,  but  it  also  sometimes  causes  a  considerable  dimini, 
in  the  bulge  of  the  cornea  and  the  progress  of  the  disease.     At  present 

-  very  difficult  to  decide  upon  the  point  as  to  which  operation  is 
really  the  best,  as  the  results  have  varied  considerably.  For  instance, 
in  soma  cases  benefit  has  been  produced  in  the  sight  by  the  second 
iridodesis,  whereas  in  others  again  this  has  not  been  the  case.  The  im- 
provement is,  however,  never  so  conspicuous  as  after  the  first  operation. 
My  own  experience  rather  tends  to  the  opinion  that  on  the  whole  the 
progress  of  the  disease  is  most  arrested  and  the  bulging  of  the  cornea 
most  diminished  by  an  iridectomy.  Care  must,  however,  be  taken  to 
make  it  only  moderate  in  size,  and  perhaps  slightly  upwards  and  inwards, 
so  that  a  part  of  the  base  of  the  artificial  pupil  may  be  covered  by 
the  upper  lid.  In  slight  cases,  in  which  the  coniciry  is  either  almost 
stationary  or  but  very  slowly  progressive,  I  think  iridodesis  is  indie;, 
whereas  if  it  is  considerable  and  markedly  progressive,  an  iridectomy 
is  to  be  preferred. 

Graefe  has  lately  published  a  very  interesting  case  of  conical 

cornea,  in  which  he  produced  ulceration  of  the  apex  of  the  cone,  and 

Subsequent  contraction  and  flattening  of  the  cicatrix.*    The  fact  that  the 

il  contraction  which  follows  extensive  ulcers  or  infiltrations  of 

i  ornea  always  produces  a  certain  degree  of  diminution  or  flattening 
cornea,  led  Ton  Graefe  to  the  idea  that  a  similar 
effect  might  be  brought  about  in  severe  cases  of  conical  cornea,  by  the 
redaction  of  a  little  ulcer.  The  operation  is  to  be  performed 
the  following  manner  i — The  point  of  a  very  small  knife,  made  of  the 
shape  of  Von  Graefe  s  narrow  cataract  knife,  but  smaller  in  size,  is  to 
be  passed  into  the  middle  layers  of  the  cornea,  just  at  the  apex  of  the 
cone,  to  the  extent  of  about  a  line,  and  then  brought  out  again;  so  that 
iall  superficial  dap  may  be  formed,  which  is  then  to  be  seised 

,  a  very  fine  pair  of  forceps  and  snipped  off  at  its  base  with  a  pair  of 
curved  scissors,  thus  leaving  a  superficial  gap  at  this  point.  Great  care 
mast  be  taken  that  the  knife  does  not  penetrate  the  cornea,  of  which 

1 15     Mot*  imotl?  Toa  Qratfe  ass  peahaasd  aa  ihtiirfii 

11*8.  No.  sa, 
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is  the  greater  risk  on  account  of  the  extreme  tenuity  of  the 
cornea  at  the  apex  of  the  cone.  Should,  however,  perforation  occur,  the 
operation  should  be  postponed  for  a  few  days,  until  the  aperture  is  closed. 
The  day  after  the  operation,  the  floor  of  the  gap  iB  to  be  lightly  touched, 
at  two  or  three  points,  with  a  finely  pointed  crayon  of  mitigated  nitrate 
of  pilvt  r  (nitrate  of  silver  1  part,  nitrate  of  potash  2  parts),  the  effect  of 
the  cauterization  being  at  once  neutralized  by  the  application  of  salt 
and  water.  The  application  of  the  caustic  is  to  be  repeated  at  intervals 
<i  to  six  days,  until  a  slight,  faintly -yellowish  infiltration  is 
formed,  with  but  a  moderate  degree  of  pericorneal  Injection,  when  we 
may  consider  the  effect  as  sufficient,  and  simply  apply  atropine  to  the 
and  guard  it  against  exposure.  The  cauterization  generally  pro- 
duces but  very  little  irritation.  Should  the  infiltration  show  a  tendency 
to  assume  the  character  of  a  perforating  ulcer,  the  compress  bandage 
must  be  employed  alternately  with  warm  aromatic  fomentations,  and  it 
may  even  be  necessary  to  perform  paracentesis.  The  improvement  of 
le  sight  will  not  be  at  once  apparent,  indeed  at  first  it  may  even  be 
steriorated,  but  at  the  end  of  live  or  six  weeks,  when  fchti  infiltration 
begins  to  contract,  it  rapidly  increases,  the  little  cicatricial  opacity  gra- 
dually diminishes  in  size  and  density,  and  leaves  the  sight  greatly 
improved.  Von  Graefe  has  performed  this  operation  with  great  success 
in  several  cases  of  severe  eunical  cornea,  and  has  gained  much  better 
ivsnlts  than  from  the  formation  of  an  artificial  pupil,  Mr.  Critchett 
has  lately  likewise  obtained  a  most  successful  result  by  this  proceeding 
in  a  case  of  double'conical  cornea. 


II.— KERATO-GLOBUS  (HYDROPHTHALMTA  ANTERIOR 
HYDROPS  OF  THE  ANTERIOR  CHAMBER). 

This  disease  is  characterised  by  a  uniform  spherical  bulging  of  the 
whole  cornea,  so  that  it  is  increased  in  size  in  all  its  diameters. 
<u  i?  never,  this  increase  in  size  is  not  confined  to  the  cornea, 

but  extends  to  the  neighbouring  portion  of  the  scl  The  augtuen- 

-n  in  the  size  of  the  anterior  half  of  the  eyeball  is  often  so  consider- 
able, that  the  eye  protrudes  between  the  palpebral  aperture,  and 
vents  the  easy  closure  of  the  oyelids.  On  account  of  the  peculiar 
kg  appearance  which  this  gives  to  the  eye,  the  disease  has  also 
been  termed  fi  huphihnl, ,<>><"  Trne  hydrophthalmos  or  buphthalroos  is 
•  vngenital.  For  an  important  ami  v.  ry  interesting  account  of 
this  disease,  T  would  refer  the  reader  to  a  dissertation  on  Hydroph- 
thalmos oongenitus,  by  Dr.  Wilhelm  v.  Muralt,  of  Zurich,*  based  on 
cases  which  occurred  in  Professor  Horner's  Clkrique. 

The   cornea   may  either    remain    transparent   or   become   slightly 
•  Zurich,  published  by  Zurcher  and  Fun 
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i/|,n«|u«    in-iir  the  periphery  ;  in  other  cases  the  cloudiness  may  be 
OOBfiideruhlu,  and   extend  nvn    the  ^renter  portion  of  the  surface  of  the 
rin'iM  a,     "I'ln-  tint  :  .n  of  I  hi-  (sclerotic  is  much  thinned  and  of  a 

blue  1  ml,  wlin  h  Ll  flm   «»»  I  shining  through  of  the  choroid.     The  size 
Of  I  In-  ej  hiiIh!    h  tiiurli  m-TriiM'd,  Iiolli    in  depth  and  cireum- 

l.iviH'.  .       The    rH|ti.  ^  .11.,     Inmiour    is    L'-Mri-:ill\     rlr.ir.       The     ffis    U    also 
and  Hif  fibre*  neurits  oiliary  margin  lire  stretched  and  opened 
Up;  the  pupil  in  generally  wuncwhat  diluted  and  sluggish,  and  perhapB 
ili.ie  udhnrunt  to  tin*  capsule.     The  iris  is  often  somewhat 
which     increases    ulill    mme    the    depth    (rf   the  anterior 
iln  1 ,  and  it  may  sJsO  l»«   I  ivimhIdiih,  w  hieh  may  he  either  due  to  dis- 
iK>     I- 11-,    canned   by   a  stretching  and  giving  way  of  its 
unh|  ainenl,  of  to  the  trb  being  do  longer  in  contact  with  the 

riur  mirfaeti  of  ihe  lens,  but  divided  from  it  by  a  collection  of  fluid 
in  I  In*  |>  Rnnwtilirm.  however,  the  iris  is  bulged  for- 

wards     Itut  11.1  the  disease advances,  the  optic  disc  becomes  excavated 
the    pi  rinaiu  nt     inOTO—    in    the    int  ru-oculur   tension,    the    lens 
ujtii',  the  vitreous  huinour  fluid,  the  retina  perhaps  detached, 
»ii,.pli\  so  the  scene.     On  account  of  the 

tfivat  attenuation  <A'  the  coats  of  the  eye,  even  a 

bfcl  may  sntliee  to  ruptniv  the  globe.     But  whether  this  may 
ll  doubtful.     The  state  of  the  sight  varies  \ 
hi  some  oiDQi,  the  patient  can  still  decipher  moderate 
rf  it  is  greatly  impaired,  which  may  be  due  to  the 
B animation  of  the  deeper  tunics  of  the 
a  rule  1 1  to  disease  terminate*  sooner  or  later  in  blindness. 

Aoei  not  appear  to  be  due  to  an  increased  secretion 

•  a  thinning  and  diminution  in  the  power  of 

I  be  come:  ug  generally  upon  severe  and  extensive 

of  the  cornea,  as,  for  instance,  vascular  eorneitis  or 

pannus.     The    opacity  may  atWwanis    disappear,  but    the   bulging 

remains,  and  even  gradually  augments.     Treatment,  unfortunately,  » 

of  tittle  avail.     The  most  is  to  he  expected  from  a  large 

The   patient's  general  health   should    be  strengthened, 

ye*  be  bat  moderately  employed.     If  the  protrusion  is  w 

»  cornea  opaque,  and  the  sight  almost  entirely  gone, 

far  staphyloma  may  be  indicated,  not  only  far  the  sake 

appearance  of  lbs  eye.  but  also    to  alleviate  lbs  mconveniene 

joion  kept  up  by  the  incomplete  efceure  of  the  eyelids. 
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forward,  and  may  become  adherent  to  the  cornea.  If  the  perfora- 
tion is  bnt  of  slight  extent,  an  anterior  synechia  will  be  produced, 
without  perhaps  any  bulging  of  the  cornea  at  this  point.     Bnt  if  the 

iing  is  large,  a  milllllffllfll»  portion  of  iris  will  fall  against  or  into 
the  gap,  and  perhaps  protrude  through  it,  giving  rise  to  a  more  or  lees 
»ve  prolapse.  This  is  Boon  covered  with  a  layer  of  lymph,  which 
becomes  organized,  gradually  assumes  a  cicatricial  character,  and  re- 
places the  cornea  at  this  point,  to  which  it  may  indeed  bear  a  certain 
outward  resemblance.  It  is,  however,  much  weaker  and  less  el 
that  it  readily  yields  to  the  intra-ocular  pressure,  gradually  bulges  for- 
ward, and  gives  rise  to  a  partial  staphyloma.  If  the  latter  is  situated 
at  the  margin  of  the  cornea,  the  pupil  may  remain  partially  or  entirely 
free,  and  a  certain  amount  of  sight  be  preserved.  Bat  if  the  prolapse 
occurs  in   the   centre,  the   whole  pupil   will    be  involved.     A   partial 

•  hyloma  may  gradually  increase,  until  it  implicates  the  surrounding 
cornea  to  a  considerable  extent,  and  if  the  perforation  was  originally  of 
large  size,  it  may,  finally,  even  involve  the  whole  cornea,  and  bee* 
changed  into  a  total  staphyloma.  When  the  projection  has  become  at 
all  considerable,  so  as  to  protrude  Bomewhat  between  the  lids,  its 
exposure  to  the  action  of  external  irritants  is  apt  to  produce  occasional 
inflammatory  it  ions,  which  tend  to  cause  a  still  greater  increase 

in  the  size  of  the  staphyloma. 

The  most  frequent  causes  of  partial  staphyloma  arc  sloughs  and 
ulcers  of  the  cornea,  wounds  ami  injuries,  and  also  certain  operations 
upoi  •,  as  for  instance,  flap  extraction,  which  may  be  folio  v 

by  ii  prolapse  of  the  iris  and  the  formation  of  a  partial 

hyloma. 

No  time  should  be  allowed  to  elapse  before  th«-  i< n<h  ncy  to  staphy- 
loma is  cheeked.  Thus  if  a  prolapse  of  the  ins  has  occurred,  it  should 
Ih-  treated  Ml  OWN  by  the  proper  remedies.  The  Ixst  treatment  for 
piotial  staphyloma  is  undoubtedly  by  iridectomy,  as  this,  by  diminish- 
ing the  intra-oeular  pressure,  not  only  prevents  the  increase  of  the 
bulging,  but  generally  also  causes  it  to  decrease  in  size.  The  artificial 
1  should  be  made  opposite  to  the  most  transparent  portion  of  the 
cornea.  I  must  here  again  mention  the  Very  important  fact  that  cm 
partial  or  complet  loma  are  sometimes  accompanied  by  marked 

innv;>si   of  tension,  so  that  the  i  D  1  glaucomatous  condition,  and 

tin- 1  impairment  of  vision  quite  il  is  proportionate  to  the  amount 

of  staphyloma  and  opacity  of  the  cornea.     In  such  cases  there  will  bo 

tease  of  tension,  accompanied   perhaps  by  contraction  of  the   held, 

ition,  ami  ■  ion  of  the  optic  nerve.      Tn  all  cases  of 

staphyloma  the  degree  of  tension    1 1  i  of  th.<  field 

D  must  therefore  be  carefully  watched,  and  an  iridectomy  must 

be  on  no  account  delayed  if  symptoms  of  glaucoma  supervene      1  think 
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this  treatment  of  partial  staphyloma  by  iridectomy  greatly  preferable 
to  that  which  was  formerly  much  in  vogue,  viz.,  the  touching  the  pro- 
trusion with  nitrate  of  silver,  and  thus  changing  it  into  an  ulcer  which, 
on  cicatrizing,  would  produce  a  flattening  and  shrinking  of  the  staphyln- 
matous  tissue.  This  is  apt  to  set  up  considerable  irritution,  and  proves 
far  less  efficacious  than  an  iridectomy.  Partial  abscision  may  also  be 
performed  by  a  modification  of  Critchett's  operation. 

13.— TOTAL  STAPHYLOMA  OF  THE  CORNEA  AND  IRIS. 


This  only  occurs  in  cases  in  which  there  has  been  an  almost  total 
destruction  of  the  cornea  by  sloughing  or  ulceration  Its  Bhape  is 
generally  spherical,  although  occasionally  it  may  be  conical.  The  neigh- 
bouring portion  of  the  sclerotic  mostly  becomes  implicated  in  the 
process,  and  the  staphyloma  may,  in  time,  involve  the  anterior  half  of 
the  eyeball.  The  lens  may  either  have  escaped  at  the  time  of  the  per- 
foration, or  have  remained  behind,  in  which  case  it  often  becomes 
opaque.  Its  position  within  the  eye  varies ;  it  generally  lies  in  close 
contact  with  the  iris  and  the  cicatricial  tissue,  to  which  it  becomes 
adherent ;  it  may,  however,  be  separated  from  the  iris  by  a  considerable 
amount  of  aqueous  humour,  which  forms  a  large  posterior  chamber ; 
or,  again,  it  may  have  become  detached  from  the  suspensory  ligament 
and  have  sunk  down  into  the  vitreous  humour. 

The  presence  or  absence  of  the  lens  after  an  extensive  perforation 
ot'iho  oornea  axetifl great  akftaenae  upon  tin-  EbrmA&onofn  si;*piivl"iua. 
If  the  lens  Wflftpofl  at  the  giving  way  of  the  cornea,  a  firm  cicatrix  is 
formed,  which  will  generally  resist  the  intra-ocular  pressure,  and  not 
bulge  forward,  but  will  often  become  consolidated,  contract,  and  lead, 
perhaps,  to  a  certain  degree  of  shrinking  of  the  globe.  It  is  different, 
however,  if  the  lens  has  remained  within  the  eye,  for  it  then  bulges 
forward,  and  presses  upon  the  newly  formed  cicatricial  tissue,  which 
gradually  yields  and  becomes  staphylomatous.  Ifr  therefore,  a  case  of 
extensive  perforation  of  the  cornea,  with  a  tendency  to  staphyloma,  is 
Been  at  an  early  stage,  and  the  lens  is  found  pressing  against  the 
cicatrix,  it  is  best  to  remove  it  at  once,  so  as  to  allow  the  cicatrix  to 
become  firm  and  consolidated.  The  lens  may  be  removed  by  making 
an  incision  into  the  staphyloma  with  Graefe's  cataract  knife,  dividing 
the  capsule,  and  allowing  the  lens  to  escape.  Or,  it  may  be  done 
according  to  the  following  proceeding  of  Mr.  Bowman,  which  I  have 
seen  answer  remarkably  well  in  several  cases.  He  paflM  a  broad  needle 
through  the  staphyloma  into  the  lens,  and  breaks  this  freely  up.  The 
needle  having  been  withdrawn,  a  curette  is  passed  through  the  same 
opening,  and  the  soft  lens  matter  allowed  to  escape,  The  breaking  up 
of  the  lens  may  be  repeated  at  intervals  of  a  few  days.     The  staphylo- 
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matous  protrusioD  will  gradually  subside,  the  cicatrix  will  become  firm 
and  consolidated,  and  the  eye  perhaps  shrink  somewhat.  When  all 
symptoms  of  irritation  have  subsided,  an  artificial  eye  may  often  be 
worn  without  the  necessity  of  any  further  operation. 

As  we  cannot  restore  any  Kight  in  cases  of  total  staphyloma,  the 
object  of  our  treatment  must  be  to  remove  the  protrusion,  so  as  to  free 
the  patient  from  the  pain  and  inconvenience  which  generally  attend 
this  disease,  and  also  to  improve  the  personal  appearance  and  permit  of 
the  adaptation  of  an  artificial  eye.  There  are  numerous  modes  of 
operating  for  staphyloma,  of  which  the  following  only  require  men- 
tion : — 1,  Excision.  2,  Mr.  Crttehett's  operation  of  abscLsiou.  3, 
Graefe's  seton  operation.     4,  Borelii's  operation. 

1.  Excision. — This  is  beBt  performed  in  the  following  manner.     The 
t  of  a  cataract  knife  (the  edge  of  which  is  turned  downwardB,  as  in 
fig.  11),   is  to  be  passed  into 

the  sclerotic,  near  the  edge  of  FiG-  **■ 

the  staphyloma,  and  somewhat 
above  its  horizontal  diameter, 
so  that  about  -|  of  the  staphy- 
loma may  be  included  in  the 
incision.  The  blade  of  the 
knife  is  to  be  carried  on  paral- 
the  base  of  the  tumour, 
until  its  point  makes  its  exit 
at  the  opposite  side,  at  a  spot 
corresponding  to  the  punc- 
ture. The  knife  should  then 
be  pushed  slowly  on,  until  it 
has  cut  its  way  out  and  divided 
the  lower  f  of  the  staphyloma,  j^er  Stellwng. 

by  a  large  flap-shaped  inci- 
sion. The  remaining  portion  is  next  to  be  divided  by  the  aid  of  a 
pair  of  scissors.  A  bandage  is  then  to  be  applied,  either  together  with 
water  dressing  or  a  simple  pledget  of  lint.  Lymph  will  be  effused 
from  the  edges  of  the  incision,  and  a  more  or  less  firm  cicatrix  result ; 
the  eyeball  will  shrink  somewhat,  but  leave  perhaps  a  tolerably  good 
Stump  for  the  application  of  an  artificial  eye.  Theresult  of  the  operation, 
is  not,  however,  always  so  favourable.  A  considerable  gush  of  vitreous 
humour  may  follow  upon  the  excision  of  the  anterior  portion  of  the  eye, 
and  intra-ocular  haemorrhage  ensue.  Or,  again,  suppuration  of  the  eye 
may  take  place,  accompanied,  perhaps,  by  very  violent  pain  and  inflam- 
mation. The  eyeball  then  shrinks  and  dwindles  down,  leaving  but  a 
very  small  and  inefficient  stump,  with  a  slight  degree  of  movement,  for 
the  application  of  an  artificial  eye.     To  obviate  these  disadvantages, 
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Mr.  Oitchett  has  employed  the  following  ingenious  and  valuable 
operation  of  abscision,  which  leaves  an  excellent,  large,  moveable 
stamp. 

2.  Mr,  Critcbett's*  operation  of  abscision  is  to  be  performed  thus : 
M  The  patient  being  placed  nnder  the  influence  of  chloroform,  the  tA 
loma  is  freely  exposed  by  means  of  a  wire  speculum;  a  series  of  four  ev 
five  rather  small  needles,  with  a  semicircular  curve,  are  passed  through 
the  mass,  about  equi-distant  from  each  other,  and  at  such  points  as  the 
lines  of  incision  are  intended  to  traverse  (fig.  12).     These  needles  are 

Fig.  12. 


After  Lawaon. 


fail  in  this  position,  with  both  extremities  protruding  to  an  equal 
extent  from  the  staphyloma.  The  advantages  gained  by  this  part  of 
the  proceeding  are: — 1.  That  a  small  quantity  of  the  fluid  parts  of 
the  distended  globe  escapes,  thus  diminishing  pressure,  and  preventing 
a  sudden  gush  of  the  contents,  when  the  anterior  part  is  removed. 
2.  That  the  points  of  emergence  indicate  the  lines  of  incision.  3.  That 
the  presence  of  the  needles  prevents,  or  rather  restrains,  to  some  extent, 
the  escape  of  the  lens  and  vitreous  humour,  after  the  anterior  part  of 
the  staphyloma  has  been  removed.  The  next  stage  of  the  proceeding 
is  to  remove  the  anterior  part  of  the  staphyloma.  This  requires  Borne 
judgment  and  modification  in  size  and  form,  in  accordance  with  the 
extent  of  the  enlargement,  so  as  to  leave  a  convenient  bulb.  My 
usual  plan  is  to  make  an  opening  in  the  sclerotic,  about  two  lines  in 
extent,  just  anterior  to  the  tendinous  insertion  of  the  external  rectus, 
made  with  a  Beer's  knife*  Into  this  opening  I  insert  a  pair  of  small 
probe-pointed  scissors,  and  cut  out  an  elliptical  piece,  just  within  the 
points  where  the  needles  have  entered  and  emerged,  The  needles, 
armed  with  fine  black  .silk,  aiv  then  drawn  through  each  in  its  turn, 

•  "Roy,  Loud.  Ophth.  Hosp,  Reports,"  iv,  I. 
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and  the  sutures  are  carefully  tied,  bo  as  to'  approximate  as  closely  an' 
possible  the  divided  edges  of  the  sclerotic  and  conjunctiva  (fig.  18). 

Fig.  13. 


After  Lawmb. 


The  operation  is  now  finished  ;  the  speculum  may  be  removed  so  as 
to  allow  the  lids  to  close,  and  wet  lint  may  be  applied  to  keep  the  parts 
cool.  In  a  large  majority  of  cases,  union  of  the  divided  edges  takes 
place  by  the  first  intention."  .  .  .  .  "  I  generally  leave  the  sutures 
in  for  some  weeks.  Sometimes  they  come  away  spontaneously,  and 
when  this  is  not  the  case,  they  may  readily  be  removed  after  all  irrita- 
tion has  passed  away,  and  after  firm  union  has  taken  place.  If  the 
case  be  examined  three  or  four  months  after  the  operation,  a  moveable 
bulb  is  seen  with  a  flattened  anterior  surface,  traversed  by  a  white  line 
of  cicatrix,  and  having  rather  a  prominent  external  angle.  Upon  this 
an  artificial  eye  can  be  readily  adapted,  which  moves  to  a  greater  extent 
than  I  have  observed  previous  to  adoption  of  my  present  method." 

Care  must  be  taken  in  making  the  incision,  so  to  slope  and  bevel  off 
angles,  that  the  lips  of  the  wound  here  fit  very  accurately  and 
neatly,  otherwise  an  awkward  pucker  may  be  IfH  at  these  points, 
which  will  interfere  materially  with  the  comfort  of  wearing  an  artificial 
eye,  It  is  always  best,  except  perhaps  in  young  children,  or  where 
the  staphyloma  is  small,  to  employ  five  sutures,  in  order  that  too  great 
an  interval  may  not  be  left  between  them,  for  if  this  be  the  case,  beads 
of  vitreous  will  protrude,  become  covered  with  granulations,  and  sup- 
purate  somewhat.  Ify  experience  of  Mr.  Critchett's  operation  has 
certainly  been  most  favourable,  and  I  can  entirely  endorse  his  state- 
ment, that  we  gain  by  it  a  better  and  more  peril  veable  stump 
for  an  artificial  eye,  than  by  any  other  operation.  I  do  not,  however, 
hose  cases  in  which  the  disease  is  not  confined  to 
the  anterior  portion  of  the  eyeball,  but  the  inflammation  has  extended 
to  the  retina  and  choroid.     For  in  such  cases,  the  operation  ib  not  only 

t 
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often  followed  by  perhaps  immediate  and  severe  intra-ocular  haemorrhage 
leading  to  suppuration  of  the  globe,  but  we  leave  behind  a  part  of  the 
diseased  structure,  which  may  not  only  become  again  inflamed,  but, 
what  is  etill  more  to  be  dreaded,  be  the  cause  of  sympathetic  inflam- 
mation in  the  other  eye.  In  all  such  cases,  it  is  therefore  undoubtedly 
by  far  the  safest  plan  to  remove  the  whole  eyeball,  as  this  frees  us 
from  all  fear  of  sympathetic  ophthalmia.  If  the  patient  is  in  good 
circumstances,  and  is  so  situated  that  he  can  at  once  apply  to  a 
surgeon  if  the  stump  becomes  inflamed,  or  symptoms  of  sympathetic 
irritation  show  themselves,  and  if  he  is  extremely  anxious  about  his 
personal  appearance,  abscision  may  be  performed,  otherwise  it  is  safest 
to  remove  the  staphylomatous  eye  altogether.  I  must  here  state, 
that  in  the  "  Dublin  Quarterly  Journal  of  Medical  Science  "  for  1847, 
Vol.  iii.T  p.  242,  Mr.  (now  Sir  William)  Wilde,  drew  attention  to  a  new 
operation  which  be  had  devised  for  the  removal  of  staphyloma.  This 
consisted  in  the  introduction  of  a  curved  needle  through  the  base  of 
the  staphyloma,  then  removing  the  conical  projection  with  a  cataract 
knife  and  scissors,  drawing  the  needle  through,  and  tying  the  liga- 
ture. Sir  William  Wilde  subsequently  sometimes  employed  several 
ligatures. 

In  order  to  avoid,  if  possible,  any  risk  of  sympathetic  irritation  of 
the  other  eye,  which  might  be  awakened  by  the  passage  of  the  needles 
through  the  ciliary  region,  or  the  presence  of  the  threads  at  this  point 
for  8 — 14  days,  Knapp*  has  devised  the  following  modification  of 
Critchett*s  operation.  Instead  of  passing  the  needles  and  sutures 
through  the  ciliary  region  or  cornea,  he  passes  them  through  the  con- 
junctiva by  means  of  two  needles.  This  proceeding  is  illustrated  in 
Fig.  14.     A  fine,  tlireaded  needle  is  inserted  in  the  conjunctiva,  about 

4—5  mm.  above  the  base 


Fig.  14 


7ri, 


of  the  staphyloma,  and 
somewhat  to  the  inner 
side  of  the  vertical  me- 
ridian (Fig.  14a),  it  is 
passed  beneath  the  con- 
junctiva and  subcon- 
junctival tissue  towards 
the  nose,  and  brought 
out  at  the  inner  edge  of 
the  base  of  the  staphy- 
loma (b).  Thence  the 
needle  and  thread 
are  passed  over  the 
staphyloma  to  its  lower 
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margin  r,  and  there  again  inserted  in  the  conjunctiva  and  passed 
beneath  it  to  d.  The  same  proceeding  is  repeated  on  the  outer  portion 
of  the  staphyloma  A.     The  threads  are  then  well  laid  back  out 

of  the  way  of  the  lines  of  the  incisions,  and  the  staphyloma  excised  as  in 
Critchett's  operation.  The  two  endB  of  the  thread,  /  V  and  m  m  are 
then  firmly  tied,  so  that  the  lips  of  the  incision  are  t>  lose 

contact.     The  threads  are  to  be  ;  id  of  3 — 4- days. 

3.  Von  Graefeg*  opora&m  by  n&ists  in  passing  a  double 
thread  parallel  to  the  cornea,  through  the  coats  of  the  eyeball  (but  not 
where  they  arc  (dunned)  and  the  \  itreotis  honour,  so  as  to  include  them 
within  a  suture  to  an  extent  oC  four  or  live  lines.  The  threads  arc  not 
to  be  tied  tightly,  but  left  in  a  loose  loop,  and  their  ends  are  to  be 
snipped  oiFcl*  knot.  A  light  compress  is  to  be  applied  t<»the  ! 
Within  from  lii  to 83  hours,  aonte  symptoms  of  snpparatiya  bhoroiditifl 

I  rally  supervene,  accompanied  by  subconjunctival  cbemosis,  slight 
immobility  of  the  lateral  movements  of  the  eye,  and  perhaps  i  eertaiu 
degree  of  protnudon  of  the  globe.    The  threads  are  ihen  to  be  remoi 
and  warm  camomile  or  poppy  fomentations  should  be  applied  to  alle- 
viate the  pain.     The  eyeball  after  a  time  becomes  shrunk  and  atro- 
phied.    I  have  seen  one  case  successfully  treated  by  Mr.  Bowman  in  a 
somewhat  similar  manner.     The  threads  were,  however,  left  in  for  some 
time  and  occasionally  moved.     There  wore  no  severe  symptoms  of  in- 
flammation, and  the  eye  gradually  diminished  to  about  half  its  original 
aiae,  and  an  artificial  eye  is  now  worn  with  comfort..     The  great  ad 
tage  of  this  proceeding  is,  that    there  is  no  tendency  to  sympathi 
inflammation,  which  appears  i  «isue  upon  suppurative  choroi- 

ditis. 

4.  Dr.  Borelli  traustixes  the  staphyloma  by  two  needles,  which  are 
passed  through  the  base  of  the  protrusion,  so  as  to  cross  each  other  at 
right  angles.     The  one  is  entered  at  the  temporal  side,  midway  betw 
the  vertical  and  horizontal  meridian  of  the  cornea,  pees  h  the 

lour,  and  brought  out  at  a  corresponding  point  at  the  opposite  side. 

pin  may  b  er  above  or  Wow  the  horizontal  meridian, 

as  appears  most  con  rator.     The  second  pin  is  then  bo 

be  introduced  at  right  angles  to  the  first,  so  that  they  form  a  cross  (  X  ). 

A  thread  ih  then  pasted  round  the  staphyloma  behind   the  pins,  and 

1  ;    the  ends  may  be  twisted  and  fastened   to   the   < 
Simple  cerate  dressing  and  a  compress  bandage  should  be  applied.     At 
d  of  the  third  day  the  protrte-  with  the  pins  and 

thread,  are  generally  found  to  be  detached,  and  on  the  eighth  or  ninth 
day  the  wound  is  firmly  cicatrized,     li  hyloma  is  total  or  large, 

.us  little  as  possible  should  be  included  bet  ween  the  pins,  and  the  threads 
i  not  be  drawn  too  tight,  teal  the  strangulated  portion  might  give 
•  "  Archiv.  f.  Ophthalmologic,  i*,  2,  106. 
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way,  or  severe  ophthalmitis  be  set  up,  In  partial  staphyloma  its  whole 
base  should  be  included,  and  the  threads  tied  close  and  tight  within 
the  remaining  cornea.  I  have  had  no  personal  experience  of  this  opera- 
tion, but  it  has  been  strongly  recommended  by  several  eminent  surgeons, 
more  especially  for  partial  staphyloma,  as  it  leaves  a  good  portion  of 
dear  cornea,  behind  which  to  make  an  artificial  pupil.  The  operation 
is  almost  free  from  danger,  and  leaves,  at  the  worst,  a  firm,  moveable 
stump  for  an  artificial  eye.* 


14.— INJURIES  AND  WOUNDS  OF  THE  CORNEA. 


Foreupi  e  frequently  met  with  on  the  cornea,  and  amongst 

the  most  common  are  chips  or  splinters  of  iron,  steel,  wood,  glass,  etc., 
which  have  become  lodged  or  impacted  on  the  surface,  or  more  or  less 
deeply  in  the  substance  of  the  cornea.  The  presence  of  a  foreign  body 
on  the  cornea  generally  at  once  excites  considerable  reaction.  The  eye 
becomes  flashed  and  painful,  and  this  is  accompanied  by  photopli-l  ia 
and  laehrymation.  There  is  a  well-marked  rosy  zone  around  the  cornea, 
and,  on  account  of  the  ciliary  irritation,  the  pupil  is  contracted.  There 
is  generally  no  difficulty  in  detecting  the  presence  of  a  foreign  body  in 
the  cornea,  more  especially  if  the  former  is  dark  (<?.#.,  a  chip  of  steel  or 
iron),  and  if  the  eye  is  turned  sideways  to  the  light.  Bat  if  any  doubt 
exists  as  to  the  presence  and  exact  situation  of  a  foreign  body,  atropine 
should  be  applied,  and  the  eye  examined  with  the  oblique  illumination, 
and,  if  necessary,  with  the  aid  of  a  magnifying  glass.  The  advantage 
of  employing  atropine  is,  that  the  dark  background  afforded  by  the 
widely  dilated  pupil  throws  the  cornea  into  strong  relief,  and  thus  faci- 
litates the  detection  of  a  foreign  body,  particularly  if  this  be  light 
coloured,  as,  for  instance,  a  splinter  of  glass. 

If  the  foreign  body  is  situated  superficially,  and  is  early  removed, 
no  trace  of  its  presence  may  remain.  If,  however,  it  has  escaped  detec- 
tion, or  the  patient  has  not  sought  relief,  and  the  foreign  body  is  allowed 
to  remain  in  the  cornea,  it  may  set  up  very  considerable  corneitis, 
and  61  ,  accompanied,   perhaps,  with  hypopyon.     The  cornea 

wound  the  foreign  body  becomes  infiltrated,  and  even  a  more  or  less 
extensive  uIclt  may  be  formed,  or  suppurative  corneitis  may  supervene, 
with  hypopyon,  iritis,  and  slonghing  of  the  cornea.  This  is  often 
observed  in  aged  and  decrepit  individuals,  when  a  foreign  body  ( 
portion  of  wheat  ear,  a  splinter  of  glass)  has  become  impacted  in  the 
substance  of  the  cornea.  In  other  and  rarer  instances,  a  layer  of  lymph 
surrounds  and  encapsules  the  foreign  body,  which  remains  innocuous 

•  Vide  an  excellent  description  of  this  operation  in  the  French  Translation  of 
Mackenzie's  Diseases  of  the  Eye,  vol.  iii,  1867. 
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in  the  very  substance  of  the  cornea.  Sometimes  a  splinter  of  steel  or 
iron  passes  partly  through  the  cornea,  and  projects  somewhat  into  the 
anterior  chamber,  1  ying  half  in  the  latter,  and  half  in  the  cornea. 

There  is  generally  no  difficulty  in  removing  chips  of  steel,  iron,  or 
glass  lodged  upon  the  anterior  surface  of  the  cornea,  close  beneath  the 
kelial  layer.     As  a  rule,  I  always  prefer  to   keep  the  eyelids  apart 
with  the  stop  speculum,  and  to  fix  the  eye  with  a  pair  of  forceps.     By 
so  doing,  we  avoid  all  risk  from  any  sudden  movement  or  start  of  the 
patient,  and  can  accomplish   the  removal   of  the   foreign  body   very 
quickly  and  efficiently.     The  application  of  the  speculum  and  forceps 
undoubtedly  causes  some  degree  of  pain,  but  this  is  more  than  conn: 
balanced   by  the   advantage  of  having  the  eye  completely   under  our 
control.    I  have  but  too  often  seen  that,  after  numerous  ineffectual  and 
painful  attempts  to  remove  the  foreign  body,  they  had,  after  all,  to  be 
employed.     The  patient  should  sit   on  a  chair,   either  directly  facing 
the  light,  or  if  the  foreign  body  can  be  better  seen,  with  the  Hue  turned 
sideways  towards  it,  and  his  head  sin  mid  lean  back  against  the  In-east 
of  the  operator,  who  should  stand   behind  him.      Saving  applied  the 
speculum,  the  surgeon  steadies  the  eyeball  with  a  pair  of  fagQlpg,  held 
in  his  left,  hand,  and  endeavours  to  remove  the  foreign  body  with  the 
spud,  by  passing  the  instrument  behind  it  and  thus  lifting  it  out.     If 
the  foreign  body  is  impacted  deeply  in  the  substance  of  the  cornea, 
there  arises  the  danger  that  in  our  endeavours  to  remove  it  we  should 
push  it  further  in,  or  cause  it  to  perforate  and  fall  into  the  anterior 
lamber.     A  broad  needle  should  in  such  a  case  be  carefully  passed 
ind  the  foreign  body,  and  thus  be  lifted  ont.     If  it  lies  very  near  the 
posterior  wall  of  the  cornea,  the  needle  may  be  passed  into  the  anterior 
chamber  ;md  the  broad  part  of  its  blade  pressed  against  that  portion  of 
the  j  wall   of  the  cornea  which    is  opposite  the  foreign  body,  so 

as  to  steady  this,  and  then  it  may  be  removed  with  another  needle  or  a 
very  tine  pair  trf  forceps.  A  similar  proceeding  is  to  be  adopted  if  the 
foreign  body  protrudes  partly  into  the  anterior  chamber,  for  then  an 
iridectomy  knife  or  a  broad  needle  should  be  passed  into  the  latter  and 
pushed  behind  the  foreign  body,  gently  prowling  this  back  into  the 
cornea;  its  anterior  end  should  be  seized  with  a  pair  of  foftppg,  and  in 
this  way  it  may  be  readily  extracted.  If  a  bit  of  steel  is  situated  on 
•surface  of  the  cornea,  it  may  also  be  removed  with  a  magnet. 
After  the  removal  of  a  foreign  body  from  the  cornea,  a  drop  or  two  of 
castor-oil  should  be  applied  to  the  eye  to  lubricate  the  parts.  After- 
wards atropine  should  he  applied,  in  order  to  allay  the  irritation.  If 
the  latter  is  0  ble,  and  accompanied  by  severe  cdiary  neuralgia, 

cold  compresses  and  leeches  are  indicated,  followed  by  warm  poppy 
fomentations.  The  use  of  the  eyes  must  be  forbidden  until  all  symptoms 
of  irritation  have  subsided. 
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The  effects  which  brims,  injuries  from  quick-lime,  molten  lead,  and 
chemical  agents  may  have  niton  the  cornea  have  already  been  descril"  ••! 
in  the  section  on  injuries  to  the  conjunctiva  (p*  86),  ind  Hie  same 
course  of  treatment  is  to  be  pursued  as  was  advocated  there. 

M'  ■■  Cornea. — The  danger  to  be  feared  from  these,  varies 

according  to  their  extent,  situation,  and  nature.  It  occasionally  hap- 
pens that  a  very  superficial  cut  with  a  sharp  instrument  does  not 
perforate  the  cornea,  but  simply  penetrates  into  its  substance,  and 
forms  a  small  flap,  which  may  heal  readily  by  the  first  intention,  with- 
out leaving  any  trace.  Thus  n  small,  clean  cut  or  puncture  of  the 
cornea  frequently  heals  without  leaving  any  mark  behind,  ns  is  daily 
evidenced  by  operations  upon  the  cornea,  as,  for  instance,  those  for 
cataract,  either  performed  with  a  knife  or  by  the  needle.  The  chief 
danger  of  penetrating  wounds  of  the  cornea  is  that  they  may  a 
considerable  prolapse  of  the  iris,  or  that  they  should  implicate  the  iris 
and  lens,  and  thus  set  up  severe  iritis  or  traumatic  cataract.  In  such 
cases  the  condition  not  only  of  the  cornea,  but  also  of  the  iris  and  L< 
must  be  carefully  watched,  for  any  implication  of  these  structures  el 
course  greatly  enhances  the  danger  of  the  accident.  Bruises  of  the 
cornea  by  blunt  instruments  also  often  prove  very  dangerous,  as,  on 
account  of  the  contusion  of  the  injured  part  and  its  vicinity,  severe 
inflammation,  perhaps  of  a  suppurative  character,  is  set  up,  which  may 
even  lead  to  suppuration  of  the  cornea, 

>  nl  of  injuries  or  wounds  of  the  cornea  the  first  in- 
dication is  to  subdue  the  symptoms  of  irritation  and  inflammation.  If 
there  is  great  pain,  cold  compresses  should  be  sedulously  employed,  or 
a  few  leeches  should  be  applied  to  the  temple,  followed  by  hot  poppy 
In  i  imitations,  so  that  free  after-bleeding  may  be  encouraged.  A  strong 
solution  of  atropine  should  be  prescribed,  the  compound  belladonna 
ointment  be  rubbed  over  the  forehead,  and  a  light,  though  firm  com- 
press bandage  be  applied,  in  order  that  the  parts  may  be  kept  perfectly 
at  rest.  If  the  symptoms  of  inflammation  do  not  readily  yield  to  such 
treatment,  the  eye  should  be  again  most  carefully  examined,  in  order 
that  it  may  be  ascertained  whether  a  little  foreign  body  has  not  re- 
mained undetected  in  the  cornea,  anterior  chamber,  or  iris.  The  various 
complications,  such  as  prolapse  of  the  iris,  iritis,  traumatic  cataract, 
etc.,  must  be  treated  according  to  the  general  rules  laid  down  in  the 
sections  in  which  these  affections  are  described.  If  an  incised  wound 
is  situated  partly  in  the  cornea  and  partly  in  the  sclerotic,  it  occurs 
sometimes  that  the  portion  in  the  lath  r  gft  nation  does  not  heal  readily, 
and  that  a  little  fistulous  opening  may  remain.  In  such  cases,  the  treat- 
ment is  to  unite  the  wound  in  the  sclerotic  by  means  of  one  or  two 
fine  Butures,  according  to  its  extent.  This  will  keep  the  lips  of  the 
incision  in  contact,  plastic  lymph  will  be  effused,  and  a  firm  union  will 
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soon  be  effected.  The  thread  should  carry  a  needle  at  each  end,  so 
that  we  may  be  able  to  insert  the  suture  into  the  sclerotic  from  within 
outwards,  otherwise  a  sudden  start  of  the  patient  might  cause  the  point 
of  the  needle  to  penetrate  the  eye. 

Tumours  of  the  cornea  are  very  rarely  indeed  met  with  as  originating 
in  the  tissue  of  the  cornea  itself,  and  almost  always  pass  over  on  to 
it  from  the  conjunctiva.  The  dermoid  tumour  is  of  most  frequent 
occurrence,  and  has  been  already  described  at  length  in  the  article  upon 
tumours  of  the  conjunctiva  (p.  89).  Stellwag*  describes  a  case  of 
primary  cancer  of  the  cornea,  and  a  case  of  epithelioma  of  the  cornea  is 
reported  by  Colsman.t 

•  "  Die  Ophthalmologic  rom  naturw.  Standp."  I,  847. 
t  "KLMonatobl."    1809.    61. 
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1.— HYPEREMIA  OP  THE  IBIS. 

Hyperemia  of  the  iris  is  of  far  more  frequent  occurrence  than  is 
generally  supposed.  Nor  can  we  be  surprised  at  this,  when  we  remem- 
ber the  close  connection  which  exists  between  the  iris  and  cornea  on 
the  one  hand,  and  the  iris,  ciliary  body,  and  choroid  on  the  other. 
Indeed,  we  may  regard  the  iris  as  the  anterior  termination  of  the  ciliary 
body  and  choroid,  the  whole  forming,  in  reality,  one  tissue,  the  nveal 
tract.  Hence  the  frequency  with  which  inflammation  of  the  iris 
extends  to  the  ciliary  body  and  choroid,  and  vice  vend.  In  a  hyper- 
ramie  condition  of  the  iris,  we  find  that  there  is  more  or  less  marked 
subconjunctival  injection  ;  that  the  pupil  is  somewhat  contracted  \w.d 
sluggish,  not  re-acting  freely  on  the  application  of  atropine ;  and  that 
the  iris  is  discoloured,  which  is  due  to  the  increased  vascularity  im- 
parting a  reddish  tint  to  the  natural  colour  of  the  iris.  Thus  a  blue 
iris  will  become  somewhat  green,  and  a  brown  iris  assume  a  slight 
admixture  of  red. 

All  causes  which  produce  congestion  of  the  deeper  tunics  of  the 
eye  may  excite  hyperasmla  of  the  iris.  Of  these  the  most  frequent  are 
over-exertion  of  the  eyes  in  reading,  engraving,  etc.,  and  inflammatory 
affections  of  the  choroid,  ciliary  body,  and  cornea.  But  this  condition 
may  even  be  produced  in  acute  granular  ophthalmia,  if  this  is  injudi- 
ciously treated  by  caustics  and  strong  astringent  collyria. 

The  treatment  must  be  chiefly  directed  towards  a  removal  of  the 
cause,  and  an  alleviation  of  the  irritation ;  hence,  strict  and  prolonged 
rest  of  the  eyes  should  be  enforced,  and  they  should  also  be  guarded 
against  exposure  to  strong  light,  cold,  etc.  Atropine  should  be  applied 
to  diminish  the  irritability  of  the  eye. 

2.— INFLAMMATION  OF  THE  IRIS. 

In  iritis  there  are  superadded  to  the  symptoms  of  hyperfflmia  of  the 
iris  those  of  an  effusion  of  plastic  lymph  at  the  edge  of  the  pupil,  or 
on  the  surface  and  into  the  stroma  of  the  iris. 
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Formerly  the  inflammations  of  the  iris  were  classified  according  to 
the  dyscrasiie  of  which  they  were  supposed  to  be  pathognomonic,  and 
a  formidable  array  of  different  forms  of  iritis  was  in  this  way  esta- 
blished. By  chiefly  basing  our  classification  on  pathological  anatomy, 
we  can,  however,  greatly  simplify  the  subject,  and  bo  embrace  all  shades 
Of  >ntia  within  the  following  four  groups,      1.   Simple  idiopathic  ir: 

Serous  iritis  (Descemetitis,  etc).  3.  Parenchymatous  iritis. 
4.  Syphilitic  i' 

In  order  to  avoid  unnecessary  repetition,  I  shall  first  describe  the 
various  symptoms  which  more  or  legs  accompany  all  inflammations  of 
tlir  iris,  and  then  call  attention  to  those  which  characterise  the  special 
forms. 

Amongst  the  earliest  symptoms  of  iritis  are  conjunctival,  and 
especially  subconjuncti  al  auction,  ciliary  neuralgia,  contraction  and 
sluggishness  of  the  pupil,  and  a  discoloured,  dull,  lack-lustre  appearance 
of  the  iris. 

There  is  generally  some  injection  of  the  conjunctiva,  which  may  be 

chiefly  confined  to  the   palpebral  portion,  or  itso  to  the  ocular 

,va   in   the   vicinity  of  the   cornea.     But  a  far  more  constant 

symptom  is  the  subconjunctival  vascularity,  giving  rise  to  a  mor» 

less  broad,  rosy  zone  of  parallel  vessels,  closely  ranged  round  the  comes. 

-  zone  is  generally  of  a  bright  rose  colour,  and  consists  chiefly  of  small 
arterial  twigs.  It  may,  however,  assume  a  somewhat  blue  or  brownish 
tint,  and  the  latter  was  formerly  erroneously  supposed  to  be  symptomatic 
of  syphilitic  iritis.  Although  marked  subconjunctival  injection  is 
present  in  the  great  majority  of  cases  d  we  occasionally  meet 

with  severe  cases  in  which  it  is  not  very  conspicuous,  as  in  typhus 
fever,  pyasmia,  etc.  There  is  also  more  or  less  chemosis,  and  this  may 
be  6"  iva  is  raised  like  a  red  or  bluish-red 

mound  round  the  cornea.  The  eyelids  are  often  also  swollen  and  putty. 
In  the  milder  cases  they  may  retain  their  normal  appearance,  but  if  the 
attack  is  severe,  the  upper  lid  generally  becomes  red,  glistening,  and 
very  (Bdsmatous  and  swollen.  This  18  more  especially  the  case  in 
Suppurative  r  fs. 

The    infc  the    pain  is  very    variable,    for    although    it    is 

generally   severe,    and   often   extremely   so,   it  may  in  some  cases  be 

nearly    entirely  absent.     The  patient    may  at  first  only  experience  a 

«Lr  of  itching  and  burning  in  the  eye,  but  soon  the  pain   becomes 

more  sev  assumes  a  sharp,  cutting,  lancinating  character.     It 

may  be  <  naied  deeply  in  the  eyeball,  or  extend  to  the  forehead, 

temple,  and  corresponding  side  of  the  nose  (ciliary  neuralgia).     Some 

y  intense  neuralgia  of  the  branches  of  the  fifth  nerve, 

og  over  the  corresponding  side  of  the  face  and  head,  even  as  far 

as  the  occiput.     The  pain  always  increases  in  intensity  towards  evening, 
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remaining  very  severe  daring  the  night,  and  diminishing  towards 
morning.  Although  the  patient  may  experience  very  acute  pain  in 
iritis,  it  is  important  to  remember  that  the  eye  is  not  painful  to  the 
touch  in  a  case  of  simple  uncomplicated  iritis.  If  sharp  pain  is  caused 
when  the  ciliary  region  is  pressed  by  the  finger,  it  is  indicative  of  the 
i ice  of  inflanin  A"  the  ciliary  body  (cyclitis).     Very  fre- 

quently this  tenderness  is  partial,  and  confined  to  the  upper  portion  of 
the  ciliary  region. 

The  severity  of  the  pain  may  give  rise  to  some  constitutional  dis- 
turbance,  and  the  exacerbations  be  accompanied  by  feverishncss,  a 
loaded  tongue,  impairment  of  appetite,  and  a  tendency  to  retelling  and 
vomiting,  which  not  infrequently  causes  the  disease  to  be  mistaken 
for  a  severe  bilious  attack. 

Although  considerable  photophobia  and  lachrymation  may  accom- 
pany iritis  il  llnm  so  severe  and  marked  as  in  certain  forms  of 
corneitis. 

We  now  come  to  the  symptoms  preoontod  by  the  iris  it-self.  Amongst 
the  earliest  are  discolouration  and  dulness  of  the  iris,  and  contraction  of 
the  pupil.  The  discolouration  of  the  iris  is  partly  due  to  hyperemia 
and  partly  to  an  effusion  into  its  structure.  In  order  to  estimate  rightly 
the  changes  in  colour,  we  must  always  compare  the  affected  with  the 
other  eye  (if  this  be  sound),  otherwise  an  error  may  easily  occur.  We 
must  also  bo  upon  our  guard  not  to  mistake  the  dullness  and  change 
in  the  tint  of  the  iris,  which  may  be  produced  by  cloudiness  of  the  cornea 
and  of  the  aqueous  humour,  as  being  resident  in  the  iris  itself.  Besides 
the  discolouration,  the  iris  presents  a  peculiar  dull,  lack-lustre  appear- 
ance, its  surface  having  lost  its  natural  bright,  glistening  aspect,  and 
appearing  hazy  and  dull,  m  if  covered  by  a  tine  veil.  Its  hbriUee  are 
also  not  sharply  defined,  but  indistinct  and  blurred.  This  depends  in  a 
great  measure  upon  the  hypertrophy  of  the  connective  tissue  elements 
of  the  iris,  and  upon  the  effusion  of  lymph  into  the  stroma  and  upon  the 
surface  of  the  iris. 

The  pupil  is  sluggish  and  more  or  less  contracted.  This  generally 
occurs  in  all  but  the  very  slightest  cases  of  iritis,  or  in  those  in  which 
there  is  a  tendency  to  increase  in  the  intra-ocular  tension.  This  immo- 
bility of  the  pupil  is  partly  caused  by  the  hyporeeinia  of  the  vessels,  but 
chiefly  by  the  serous  or  plastic  effusion  which  has  taken  place  into  the 
stroma  of  the  iris,  and  impedes  the  action  of  the  circular  fibres  of  the 
iris.  If  the  inflammation  is  but  partial,  the  immobility  of  the  pupil 
may  be  the  same.  In  testing  the  mobility  of  the  pupil,  the  pat 
should  be  placed  so  that  the  light  falls  sideways  upon  the  eye.  The 
other  must  be  firmly  closed  with  our  hand,  or  by  a  handkerchief.  The 
affected  eye  is  to  be  shaded  with  the  palm  of  our  hand,  which  is  then 
to  b?  rapidly  removed  so  as  to  admit  the  light,  and  the  behaviour  of 
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the  pupil  accurately  watched,  so  that  its  size,  mobility,  and  the  extent 
of  Us  contractions  maybe  ascertained.     It  mast  be  renumbered  kl 

ion  and  impaired  mobility  of  the  pnpil  may  exist  without  any 
;  for  they  may  be  seen  in  oorneitis,  hyperemia  of  the  iris,  or  if  a 
foreign  body  is  lodged  on  the  cornea,  and  are  in  these  cases  due  to  irrita- 
tion of  the  ciliary  nerv 

The  edge  of  the  pupil  generally  Boon  loses  its  circular  form  and 

becomes   somewhat   irregular,    and    we   may    notice  along  it   small 

idations  or  beads  of  plastic  lymph,  which  tie  it  down  t  NttOV 

ipsule.     These  may,  however,  bo  so  minute  as  to  escape  detection, 

until  the  pupil  is  examined  with  the  oblique  illumination.  Of  atropine  is 

applied.     The  individual  exudai  in  size  and  coalesce, 

and,  more  lymph  being  effused,  the  whole  cireninfen  i  1    pupil 

may  become  fringed  with  them,  and  be  tied  down  to  the  capsule  of 

lens,  the  centre  of  the  pupil  perhaps  remaining  clear  and  thus  still 

permitting  of  good  vision.     This   condition  is  termed   H  nVi-M/ur"  OB 

'■■hi,  or  "  rxrh tsnjii  of  ttf  We  must  distinguish 

this  from  the  condition   in  which    r  ton   invades  the  area  of  the 

pupil.  BO  that  a  more  or  less  considerable  portion  of  it  is  covered  by  a 

film  of  lyinpli  D  the  whole  of  it  occluded  by  a  thick  nodule  of 

.«l:ition,  the  sight  being  of  00  portionutelv  deteriorated;  this 

a  M  of  the  pupil.    The  exudation  of  lymph  between  the 

iris  und  the  enpsule  of  the  IflCHI  is  not  always  limited  to  the  edge  of  the 

!,    but    in  I  further  back  along   tike  posterior  surface  of  the 

iris,  and  thus  produce  broad  and  very  firm  adhesions.      We  shall  see 

I  fact  is  of  great  importance  in  the  performance  of 

r  chronic  iritis  or  irido-choroiditis.     The  partial  adhesions 

between  the  pnpil  and  capsule  vary  greatly  in  thickness,  extent,  and 

number,  and  become  very  apparent  when  atropine  is  applied,  as  they 

then  give  rise  to  various  irregularities  in  the  shape  of  the  pupil. 

The  suit  may  become  covered  with  a  film  of  exu do- 

or the  lymph  may  mix  with  the  aqueous  humour  and  render  this 
ad  clouded;  or  it  may  be  precipitated  against  the  posterior 
wall  of  the  o  the  form  of  small  whitish  opacities  ;  or  again,  it 

may  sink  to  the  bottom  of  the  anterior  ehuml>er,  where  it  collects  in 
of  an  hypopyon.     The  amount  oftfl ifl  y  llowish  deposit  varies; 
it  may  U?  so  alight  as  easily  to  escap  ily  like  a 

small  yellow  fringe  along  the  lower  edge  of  the  anterior  chamber;  or  it 
attain  such  a  size,  that  it  fills  half  mora  of  the  anterior 

chamber. 

In  simple  iritis  the  cornea  is  generally  quite  trans]' 
faintest  amount  of  nlrmdnuino      Small  portions  of  lymph  may,  how- 
I •,  be  deposited  from  the  aqueous  humour  upon  the  posterior  wall  of 
eornea,  giving  rise  to  a  punctated  appearance.  This  occurs  especially 
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in  the  serous  form  of  iritis.     Bat  the  cornea  may,  also,  become  impli- 
<:ii<-l  in  tin-  i nflammatory  process. 

Vision  is  often  considerably  impaired.     This  may  be  partly  due  to 

oiondlDMI  of  the  aqueous  humour  and  of  the  area  of  the  pnpil.     If 

the  sight  \h  much  affected  and  the  pupil  not  occluded,  we  must  suspect 

the  a  fo,  which    is    often    accompanied    by  diffuse 

opacil i  d  ilto  vitreous  humour.     The  power  of  accommodation  is  then, 

moreover,  also  affected.     It  is,  therefore,  very  necessary  accurately  to 

fchl   mlgltfi  of  vision  at  the  commencement  of  an  iritis,  in  order 

ihui  Hi  may  at  once  detect  any  marked  deterioration,  and  ascertn 

wlmt  QtlllCl  (his  i*  'lue,     The  tension  of  the  eyeball  is  normal  in  a  case 

and  the  field  of  vision,  although  it  may  be  somewhat 

OOntraotad  on  account  of  the  smallness  of  the  pupil,  or  the  presence  of 

•w  the  contraction  peculiar  to  a  glaucomatous 

litmri  of  the  I 

\\  |  must  ti<»w  oonsider  the  symptoms  by  which  the  special  forms 
of  iritis  are  charaef' I im <1 

1.   The  Simple  Wopati  il  sometimes  very  slight  in  degree, 

ami  aocompanied  by  only  a  very  moderate  amount  of  subconjunctival 
Don,  photophobia,  pain,  or  discolouration  of  the  iris;  indeed,  its 
MjtttttOf  m:iv  rvumin  unite  TfTT ff4* *  until  DftNpiml  is  applied  when 
the  pupil  is  found  bo  I  ir»  and  shows  here  and  there  a  slender 

Adhcsmu  bO  tho  capsule.     This  mild  form  of  iritis  is  often  met  with 

eye   (*•?«»    cataract    operations),  or  after 
injuries.     The  affection  may,  howe\-er,   be  more  severe,  and  there  is 

i  of  the  conjunctiva  and  sub- 
conjunctival Ueinottl,  photophobia,  and  laohryniation.  The 
im  is  discoloured,  the  pupil  contracted  and  inactive,  having  deposits  of 
lymph  at  it*  edge  and  perhaps  alio  in  its  area.  A.  film  of  exudation 
am  I  hot  of  the  iris,  rendering  it  dull  and  haxy,  the  aqueous 
humour  is  somewhat  turbid,  and  the  posterior  surface  of  the  cornea 
p*rh*|*  n>  iaU  depoails  of  lymph. 

Dcacemetilia,  equo-capsulitis,  keratitis  punc- 

iiaruiahcd  by  the  absence  of  plastic  exudation, 

and  by  the  greet  tendency  to  hypersecretion  of  the  aqueous  humour 

torn*  of  acute  intis  am  generally  not  very  pronounced.     The 

»w  humour  i»  eecreted  in  greater  quantity,  and  it 

olkmuVl  ami  turbid,  and  on  closer  observation  we  can  often 
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it  soon  loBee  its  lustre  and  becomes  slightly  clouded,  and  small  punc- 
tated opacities  make  their  appearance  npon  its  posterior  surface.  These 
may  be  situated  opposite  the  pupil,  being  perhaps  grouped  in  a  small 
circle ;  but  they  are  generally  arranged  in  the  form  of  a  pyramid,  the 
base  of  which  is  turned  towards  the  periphery  of  the  cornea,  and  its  apex 
towards  the  centre ;  the  smaller  opacities  being  situated  at  the  apex 
and  the  larger  and  coarser  ones  at  the  base.  This  proves  that  the 
opacities  are  composed  of  small  masses  of  lymph,  deposited  from  the 
aqueous  humour  upon  the  posterior  wall  of  the  cornea,  and  that  they 
arrange  themselves  according  to  their  size  and  weight,  the  larger 
and  heavier  ones  gravitating  downwards.  The  truth  of  this  assertion 
has  moreover  been  proved  experimentally  by  Arlt.*  He  placed  the 
head  of  the  patient  in  different  directions,  sometimes  keeping  it  for  a 
length  of  time  turned  to  the  right  side,  sometimes  to  the  left,  and  he 
found  that  the  base  of  the  pyramid  always  corresponded  to  the  ^ide  of 
the  eye  which  had  been  maintained  in  the  lowest  position.  But  some 
of  the  opacities  met  with  at  the  posterior  portion  of  the  cornea,  are  not 
due  to  these  deposits  from  the  aqueous  humour,  but  are  caused  by 
inflammatory  changes  in  tin-  epithelial  layer,  or  even  in  the  posterior 
portion  of  the  cornea  proper. 

The  iris  is  but  slightly  discoloured,  and  the  pupil,  instead  of  being 
contracted,  as  is  generally  the  case  in  iritis,  is  somewhat  dilated,  often 
markedly  so.  This  is  due  to  an  increase  in  the  intra-ocular  tension, 
which  is  often  present  in  this  disease,  and  the  manifestation  of  which 
must  be  watched  with  the  greatest  care,  for  this  serous  form  of  inflam- 
mation shows  a  great  tendency  to  extend  to  the  ciliary  body  and  choroid, 
which  is  accompanied  by  hypersecretion  of  the  vitreous  humour, 
marked  increase  in  the  intra-ocular  tension,  and  a  glaucomatous  con- 
dition of  the  eye.  The  degree  of  eye  tension,  the  state  of  the  sight  and 
of  the  field  of  vision  must,  therefore,  be  frequently  and  carefully 
examined  during  the  course  of  the  disease,  in  order  that  the  earliest 
symptoms  of  a  glaucomatous  complication  may  be  detected  and  at  once 
arrested.  Adhesions  between  the  edge  of  the  pupil  and  the  capsule  are 
not  of  frequent  occurrence  in  this  form. 

Serous  iritis  occasionally  accompanies  deep-seated  inflammations  of 
the  eye,  more  especially  chronic  irido-choroiditis,  and  choroido-retinitis. 
Moreover,  sympathetic  ophthalmia  sometimes  appears  in  the  form  of 
serous  iritis.  It  has  also  been  supposed  to  be  due  to  constitutional  or 
hereditary  syphilis. 

3.    Parenchymatous   Iriti*. —  In    this    affection    the    inflammation 
attacks  the  tissue  of  the  iris,  and  its  fibrilla?  become  much  swollen 
and  thickened.     The  plastic  exudation  is  poured  out  into  the  par 
chyma  of  the  iris,  along  the  edge  and  into   the  area  of  the  pupil,  and 
•  Augenhoilkunde,  II,  d5. 
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then  Bet  up  iritis.  Clean  incised  wounds  of  the  iris  we  not  prone  to 
give  rise  to  it,  M  is  proved  by  the  operation  of  iridectomy,  nor  does 
strangulation  or  compression  generally  do  so*  as  is  evidenced  by  iridodesis. 
Wounds  whi<  and  lacerate  the  iris  are  the  most  apt  to  set  np 

It.  Injury  of  the  lens,  followed  by  traumatic  cataract,  very  often 
produces  it,  more  especially  if  the  iris  has  been  implicated  in  the 
be  lens  swells  up  very  considerably  and  presses  upon  the 
iris.  It  also  often  supervenes  secondarily  upon  other  inflammations  of 
tlit-  •  •>•«.'.  Thus  comeitis,  especially  the  diffuse  and  suppurative  forma, 
and  deep  or  perforating  ulcers  of  the  cornea,  are  frequently  accompanied 
by  in  tin;  thil  is  still  more  the  case  in  inflammations  of  the  choroid 
hud  f -i I inr  v  body. 

ByphiUi  is  a  very  frequent  cause.  When  primary  iritis  occurs  in 
•ting  children,  it  is  almost  always  due  to  syphilis,  and  in 
Mich  cases  we  generally  meet  with  Other  symptoms  'pathognomonic  of 
(Im-  lyphilitio  taint,  such  as  condylomata  about  the  anus,  specific  erup- 
tion*, eta  In  adults  it  but  sel dom  occurs  together  with  the  primary 
iympt-'tnH,  but  generally  during  the  secondary  or  tertiary  stage,  being 
'in  H<>r  of  these  symptoms,  when  the  primary  have  dis- 
appeared. The  iritis  frequently  occurs  simultaneously  with  the  syphili tie 
•ruptinrtM  of  flic  Mkin. 

Some  authori  DAT!  asserted  that  gonorrhoea  is  sometimes  the  cause 

nr.ie#  describes  a  special  form,  under  the  name  of 

norrhcpfil  Mr.  Wot  if  has  also  narrated  three  cases 

in  which  iriti  -ether  with  j^onorrhcea.  It  must,  however,  he 

il  with  rheumatism.    I  have  myself 

I  associated  with  gonorrhn  but 

hav-  erved  it  in  oases  in  whieh  the  gonorrkoBa  co-existed  with 

sypli  of  which  diseases,  as  I  have  already 

stat  Nor  doe*  the  so-called  "gonorrhoeal 

I  iu\\  special  or  pathognom  ires. 

•titm  of  the  iris  is  apt  to  6000?  after  injuries  to 

gn  body  within  it,  etc.     The  sym- 

nmr  the  serous  'diameter,  but  generally  appears 

mil  of  su]  i'vehoroiditis.     (FiVfa  article  on   "  Sym- 

[nguiahed  by  I  I  tat  the  inflam- 

!  are  generally  but  slightly  marked,  or  are  almost  so 

tit  that    t  ware  that  there  is  anything  the 

his  Qjv*  except  a  slLH it  weakness  or  u cold'*  in  it,  as  he 

■r  conjunctiva   and  subconjunctival 

bed |  there   i«   only   a   faint  pink  blush 
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around  the  cornea ;  there  is  but  little  photophobia,  lachryraatioii,  or 
ciliary  neuralgia.  The  pnpil  is  somewhat  contracted  and  sluggish, 
and,  at  certain  points,  perhaps  immoveable.     On  examining  b  the 

oblique  illumination,  we  may  frequently  notice  small  adhesions  bet™ 
the  edge  and  the  capsule,  which,  as  well  as  the  irregularity  of 
pupil,  become  very  evident  upon  the  application  of  atropine,  The 
dour  of  the  iris  becomes  gradually  more  (tanged,  and  this  alteration 
in  its  tint  is  permanent,  whereas  in  acute  iritis  it  passes  off  again  with 
the  subsidence  of  the  disease,  without,  perhaps,  eventually  leaving  any 
trace  behind.  The  normal  brightness  and  lustre  of  the  iris  become 
faded  and  dulled,  its  tibriIHe  in  nd  obliterated,  and  in  the  1 

stages  of  the  disease  it  presents  a  yellowish-grey,  dirty-brown,  or  slate* 
ired    ftp]  its    tissue    being   thinned    and    atrophied,    and 

enlarged  and  somewhat  tortuous  bl"od-v.  ssels. 
The  presence  of  sueb  dilated  vessels  always  indi<  ;it«s  a  ibftAfl  of  conges- 
tion and  stasis  of  the  circulation  in  the  iris  and  ciliary  body.  At  this 
advanced  stage,  the  iritis  is  generally,  however,  no  longer  simple  in 
.  I mt  has  become,  complicated  with  inflammation  of  the  ciliary 
body  flffid  choroid.      (1  rticle  on  "  Irido-choroiditis.") 

CblOOie    iritis   may  sup*  ivcih     upon   ft  more  acute  form  of  iritis,  or 

the  disease  may  manif  cluronio  and  insidious  character  from  the 

vi  t_\  PtttBCi.   It  uImi  frequently  accompanies  inflammations  of  the  con 
moti  lv  the  diffuse  eorneitis.     Relapses  are  very  apt  to  occur  in 

inflammatory  exacerbations  being  often 
produced  bj  van  sligl  ,  such  as  undue  000  of  aba  eyes,  particu- 

larly by  :irti final  light,  exposure  to  cold,  wet,  etc.     This  tendency  to 

trrence  il  v  marked  in   those  cases  in  which  numerous  or 

extensive  posterior  synechia?  exist.  For  their  presence  is  a  constant 
source  of  irritation  and  teasing,  as  they  prove  a  check  to  the  free, 
spontaneous  movements  of  the  pupil,  and  in  such  cases  a  slight  cause 
will  suffice  to  rekindle  the  inflammation.  l>uriug  the  recurrence  of  tint 
fresh   lymph  will  be  effused,  and  the  poster:  hire 

will  increase  still  further  in    number  and  firmness,  until  finally,  all 

iips   frequent    relapses,    (lie    whole  circumference    of  the    pupil   is 

firmly  tied  down  to  the  capsulo,  and   the  commnnie;;  preen  the 

anterior  and   posterior  chamber  is  I  y  interrupted     It  will  be 

even  r  that  such  an  exclusion  of  the  pupil  (circular  synechia) 

of  the  most  frequent  causes  of  irido-choroiditis. 

The  will  depend  very  much  upon  the  severity  and 

the  cause  of  the  inflammation.  If  the  disease  be  seen  at  a  very  early 
stage,  before  any  adhesions  have  been  formed  between  the  edge  of  the 
pupil  and  the  capsule  of  the  lens,  or  whilst  these  are  yet  so  slight  and 
brittle  as  to  be  readily  torn  through  by  the  energetic  use  of  atropine, 
the  prognosis  is  in  every  way  very  much  more  favourable,  than  if 
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numerous  firm  posterior  synechias  have  already  been  established,  and 
resist  the  action  of  atropine.  Parenchymatous  and  syphilitic  iritis 
afford  a  less  favourable  prognosis  than  the  simple  or  the  serous  form, 
as  they  are  generally  accompanied  by  very  considerable  exudations  of 
lymph  at  the  edge  of  the  pupil,  on  the  surface  and  into  the  structure  of 
the  iris,  and  into  the  anterior  chamber.  The  tendency  to  implication  of 
the  cornea,  or  the  deeper  tunics  of  the  eyeball  must  also  be  borne  in 
mind.  In  traumatic  iritis,  the  nature  and  extent  of  the  injury,  the 
presence  of  traumatic  cataract,  or  the  co-existence  of  inflammation  of 
the  ciliary  body  or  choroid  must  all  be  taken  into  consideration  in 
framing  the  prognosis. 

/, — The  patient   should  be   carefully  guarded  against  the 
injurious  influences  of  bright  light,  and  sudden  changes  of  ure, 

as  well  as  cold  and  wet.  Perfect  rest  of  both  eyes  must  also  be  enjoined, 
and  if  the  patient  has  to  leave  the  house,  a  bandage  should  be  placed 
over  the  affected  eye,  and  a  shade  over  the  other,  or  goggles  should  be 
worn.  But  if  the  disease  is  very  severe,  strict  orders  must  be  gj 
that  the  patient  is  to  keep  in  a  darkened  room.  We  are,  however,  very 
frequently  obliged  to  treat  even  Bevere  cases  of  iritis  as  out-patients, 
and  may,  even  in  such  instances  frequently  Buccoed  in  effecting  an 
excellent  cure.  This  mode  of  treatment  should  however  only  be 
adopted  froni  necessity,  and  not  from  choice,  and  strict  injunctions 
Bhouid  be  given  to  the  patients  to  guard  their  eyes  as  much  as  possible 
against  all  noxious  influences  during  the  intervals  of  their  visits. 

The  point  of  the  vei  \  006  in  the  treatment  of  iritis 

is  to  obtain  a  wide  dilatation  of  the  pupil  as  soon  as  possible,  and  hence 
a  strung  solution  of  atropine  should  be  at  once  energetically  applied  to 
the  eye,  The  lH'neficial  effect  of  atropine  is  three-fold: — 1,  Wide  dila- 
tation of  the  pupil  is  produced,  and  the  iris  is,  therefore,  removed  from 
4k  Coriiact  with  the  anterior  capsule  of  the  lens,  so  that  DO  adhesions 
can  be  formed  between  them  at  the  ed^e  oil  he  pupil,  or  on  the  posterior 
surface  of  the  iris.  Thus  one  of  the  chief  dangers  of  iritis,  the  forma- 
tion of  extensive  posterior  Synechias,  is  prevented,  and  the  numerous  evil 
consequences  or  dangerous  complications  to  which  they  may  give  rise, 
are  obviated.  Z*  Rest  will  be  afforded  to  the  inflamed  muscular  tissue 
of  the  iris  by  a  wide  dilatation  of  the  pupil ;  for  if  the  constrictor 
pupillre  is  not  paralysed,  its  constant  action  in  endeavouring  to  regulate 
size  of  the  pupil  according  to  the  stimulus  of  light,  must  of  necessity 
1  to  increase  the  inflammation,  just  as  would  be  the  case  in  any  other 
inflamed  muscular  tissue,  if  this  could  not  be  kept  perfectly  at  rest. 
3.  The  tension  of  the  eye  will  be  diminished,  and  the  intra-ocular 
circulation  relieved,  which  will  diminish  the  state  of  congestion  of 
the  iris  and  ciliary  body.  Moreover,  the  irritation  of  the  eye  and  the 
ciliary  neuralgia  will  generally  be  alleviated  in  a  very  marked  manner. 
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is,  however,  absolutely  necessary  that  the  Bolntion  of  atropine  eh 
be  of  a  sufficient  strength,  and  should  be  energetically  employed*     In 
the  normal  condition  of  the  eye,  an  extreme !_.  lution  (gr.  j\— ^viij 

n  ill  suffice  to  produce  a  wide  dilatation  of  the  pupil,  but  in 
iritis  it  is  very  different.     On  account  of  the  inflamed  and  swollen 
me  of  the  iris,  of  the  lymph  efftu 
■' the  hyperemia,  groat  resistance  [|   offered  to  am  of  the 

atropine;  hence  a  very  strong  solution  must  be  used,  and  theapplir 

ted  very  frequently,  before  we  can  thoroughly  overcome  this 
i  the  habit  of  employing  a  solution  of  from  tour  to 
six  grains  of  atropine  to  the  onnce  of  water,  and  of  applying  it  at  the 
interval  of  five  minutes  for  half-an-honr  at  a  time,  this  being  repeated, 
if  necessary,  th:  ,v  times  a  day;  so  that   altogether  the  atrophia 

may  have  t<»   be  applied  froiii  D  to  twenty- lour   times  ■  day,   in 

order  to  produce  tnd  maintain  11  Sufficient  dilatation  Of  the  pupil.  If 
the  case  is  seen  early,  before  any  adhesions,  or  only  very  slight  and 
ones,  are  formed,  we  may  generally  succeed  in  producing  a  wide 
on  at  the  end  of  a  few  hours,  and  then  it  in  not  difficult  to 
maintain  it.  .  I  find  that  patients  apply  the  atropine  with  much  greater 
regularity  and  exactitude,  it"  they  are  told  to  use  it  for  half-an-honr  at 

.nntes,  and  to  repeat  this  at  Ma* 
three  times  a  day,  than  if  they  are  only  directed  in  gen  ins  to 

•t  fifteen  or  eighteen  times  a  day.     As  we  have  frequently  at  the 
\  ere  cases  of  iritis  as  out-patients,  I   invariably 
raJ  of  a  few  inimtte.s,  until  either  a 
i    effect  has  been    produced   upon   the  pupil,    or   the    result   is 
negative.     In  the  former  case,  the   patient  will  Miffltftlf  experience  the 
he  pain  and  irritability  of  the  eye  which  hay  been  pro- 
duced by  the  instillations,  and  will  readily  and  gladly  carry  out  the 
treatni"  regularity   at   home.     Moreover,  the  dilatation    thus 

effected  can  generally  be  maintained  until   the  next  visit,  even   if  the 
ramedyis  not  applied  m  the  interval  quite  as  frequently  as  directed.   I  hove 

been  able  to  treat  even  severe  cases  of  iritis  with  great  meet 

this  simple  means,  without  the  employment  of  almost  any  medy, 

f  warm  poppy  fonn  ilt  being  a 

pt  rfeol  ut  any,  or  only  the  slightest,  adhesions.    I 

would  ire,  urge  in  the  very  strongest  terms  the  energetic 

atropine  in  iritis,  a  line  of  treatment   at   present,  unn 
hut  t<>o  much  neglected  in  English  op] 

it  are  constantly  evidenced  l>y  the  numerous  cases  of 

chronic  irid>  which  w  ,»  fre- 

\  meet  with,  and  which  might  have  been  to  a  very  great  extent 

by  the  early  and  efficient  use  of  atropine.     It  is  quite  useless 

a  weak  of  atropine  (gr.  ss— j.  ad  Jj)  to  be  used  * 

m  2 
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few  times  in  the  course  of  the  day  ;  this  cannot  produce  a  dilatation 
of  the  pupil  when  the  tissue  of  the  iris  is  inflamed,  its  effect  will  be 
nil,  as  can  be  easily  seen  by  watching  the  state  of  the  pupil  in  cases 
where  such  weak  solutions  arc  employed. 

But  we  sometimes  find  that  the  action  of  even  a  strong  solution  of 
atropine,  frequently  applied,  is  resisted,  and  that  it  produces  little  or 
no  effect,  and  increases  rather  than  diminishes  the  irritability  of  the 
eye.  In  such  cases,  its  use  must  be  desisted  from  until  the  irritation  is 
relieved  by  the  application  of  a  few  l< -cedes  to  the  temple,  or  perhaps 
by  paracentesis  of  the  anterior  chamber.  This  relief  of  the  inflam- 
matory irritation  and  iiitra-ocaJar  tension,  permits  of  a  freer  absorp- 
tion through  the  cornea,  and  hence  the  effect  of  the  atropine  will 
now  be  often  very  marked  and  rapid.  This  effect,  as  Von  Graefe  has 
pointed  out,  is  sometimes  noticed  without  the  re-application  of  the 
remedy.     Thus  a  tropin  have  been  applied   in   cases  of  iritis  or 

corneitis  without  producing  any  dilatation  of  the  pupil,  but  many  hours 
afterwards  this  has  ensued  after  the  application  of  leeehes.  We  some- 
times notice,  also,  that  although  dilatation  of  the  pupil  may  have  been 
produced,  yet  that  it  cannot  be  thoroughly  maintained,  the  atropine 
appearing  to  lose  its  effect.  In  such  cases,  it  will  be  found  that  this  is 
likewise  due  to  the  great  irritation  of  the  eye  and  the  increase  in  the 
infra-ocular  tension,  which  prevent  the  absorption  of  the  remedy 
through  the  cornea.  Whereas  after  the  application  of  leeches  or  the 
performance  of  paracentesis,  the  atropine  will  again  regain  its  power 
over  the  iris.  I  need  hardly  mention,  that  if  the  pupil  is  firmly  tied 
down  by  numerous  and  thick  adhesions,  the  atropine  should  be  applied 
only  in  moderation,  is  order  to  POOthe  the  instability  and  diminish  tin- 
tension  of  the  eye.  But  if  the  posterior  synechia*  are  of  recent  origin, 
and  not  very  broad  and  firm,  but  narrow  and  tongue-like,  the  long 
continued  use  of  atropine  sucee*  iring  them  through.      It  is  often 

found,  however,  that  when  this  remedy  is  employed  for  ft  considerable 
length  of  time,  it  increases,  instead  of  allaying,  the  irritability  of  the 
eye,  and  may  even  induce  conjunctivitis  or  acute  granulations.  The 
latter  are,  however,  less  frequently  met  with,  than  a  vascular  condition 
of  the  lids,  accompanied  by  k welling  of  the  conjunctiva  and  great  irrita- 
tion of  the  eye.  Is  such  DON,  the  atropine  mast  be  stopped  at  once, 
and  a  mild  astringent  collyrium  substitute!  for  it.  The  strength  and 
nature  of  the  latter  must  vary  with  the  degree  of  conjunctivitis.  A 
solution  of  gr.  j  of  alum,  zinc,  or  nitrate  of  silver  to  the  mince  of  water 
will  be  found  the  best.  In  vesicular  granulations  a  collyrium  of  from 
v|  to  x  grains  of  borax  to  1  ounce  of  water  proves  of  much  MFfi 
The  irritability  of  the  eye  may  also  be  allayed  and  the  dilatation  of  the 
pupil  tolerably  maintained  by  the  use  of  a  collyrium  of  belladonna 
(Ext.  Betlad.  5ss  Aq.  dist  Jj),  which  is  to  be  applied  frequently  in  the 
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course  of  the  day.  It  is  sometimes  found  that  posterior  synechias, 
which  resist  the  action  of  atropine,  soon  tear  through  npon  the  applica- 
tion of  Calabar  bean.  Hence  this  remedy  may  be  tried  alternately 
with  tlu'  atropine. 

The  use  of  atropine  is  to  be  continued  even  for  some  weeks  after 
the  subsidence  of  the   iritis,  ho    flint    the  wiile  dilatation  of  the  pupil 

ni;»\  be  maintained  and  the  Lrifl  bfl  kept  in  ■  state  of  rent.     It  Kim  been 

oe,  that  the  long  continued  use  of  a  strong  solution  of 

atropine  is  apt  to   produce  a  permanent  dilatation  of  the  pupil  from 

paralysis  of  the  sphincter  pnpilla?.     But  this  is  a  most  rare  and  excep- 

il  occurrence,  and  if  any  tendency  to  dilatation  should  remain,  it 
may  be  eaeiry  overcome  by  the  occasional  use  of  the  Calabar  bean, 
which  excites  the  action  of  this  muscle.  Although  I  am  in  the 
habit  of  using  atropine  most  extensively  in  the  treatment  of  iritis 
and  other  affections  of  the  eye,  I  have  never  met  with  a  case  in  which 
this  condition  of  permanent  dilatation  was  produced,  DOT  have  I  c 
obeerved   ■   caea  of  poisoning  from   th  ive  use  of  Atropine. 

Such  cases  do,  however,  sometimes  occur,  and  are  evidently  produced 

lie  passage  of  the  atropine  through  the  lachrymal  puncta  to  the 
thr<»at.  The  principal  symptoms  of  poisoning  by  atropine  are: — great 
increase  in  the  frequency  of  the  pulse,  dryness  of  the  throat,  dysphagia, 
great  irritability  of  the  bladder  and  genital  organs,  impairment  of 
memory,  hallucinations,  and  exciting  dreams,  The  pupils  of  the  eyes 
are  very  widely  dilated.  Generally,  these  symptoms  are  only  moderate 
in    i  ho   poisoning  has  occurred   in    the  mode   above 

de8oril>edt  but  their  severity  is  very  great  if  the  atropine  has  been 
swallowed  by  mistake,  and  a  considerable  dose  has  thus  been  taken. 
The  best  and  most  rapid  antidote  is  the  subcutaneous  injection  of  mor- 

'*  (g1*-  ^  or  J  of  a  grain),  to  be  repeated,  if  necessary, — even  several 
times — at  interval*  of  a  few  hours.     The  effect  of  the  remedy  is  very 

ked  and  rapid  ;  within  a  few  minutes  the  violence  of  the  symptoms 
has  greatly  subsided,  and  the  patient  ifi  calm  and  quiet.  To  avoid  the 
danger  of  poisoning,  when  strong  collyria  of  atropine  are  used  with 
great  frequency,  Von  Graefe  recommends  the  patient  to  close  the  eye 

-try  after  the  application,  and  subsequently  on  re-opening  the  eye 
to  wash  it  well.  He  also  sometimes  employs  a  subcutaneous  injection 
of  morphia  at  night,  in  order  to  prevent  all  risk.  Liebreicht  has 
devised  a  suiall  instrument!  like  a  serrv-iine,  which  is  attached  to  the 
lower  punctum,  and  this  produces  a  slight  eclropium  of  this  part  of  the 
lid,  thus  preventing  the  entrance  of  the  atropine  into  the  punctum. 

•  Vide  Dr.  Bell,  Kdin.  Med.  Chir.  Society,  1867,  And  Von  Grafe'i  Article, 
■  A.  f,  O."  ii,  2,  70  ;  ulso  a  vary  is  Ate  of  severe  Poi&oning  by  Atropine, 

rtoortsd  bj  Di  Monatobl.,"  1864,  p.  15a, 

t  M  Kl.  Mormtab./'  1864.    411, 
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If  Uboro  k  »  QTwfcWrmbU  tendency  to  frmdasiqn  of  lymph  or  poo 

at  too  »lif«  of  too  pupil,  oo  that  Atropine  docs  not  act  on  the  latter, 

interior  chamber,  on  lire  surmce  of  the  trio  or  into  its  strao- 

!  I  be  gut  rapidly  under  the  influence  of  mercury. 

'*Jomel  in  combination  with  one-fourth  or  one- fifth  of  a 

jircu  every  two  or  three  hours,  until  salivn- 

I  ill  geoermllv  occur  in  from  30  to  40  hours  ; 

I,  a  slight  degree  of  tenderness  of  the  gums 

vever,  greatly  prefer  the  treatment  by 

fiower*  are  thus  not  impaired,  ami  the  con- 

Stliti  rag  nn-,  momorpT,  more  rapidly  and  surely 

I   with  instances  in   which  mercury  had 

nt  producing  any  con- 

y  supervened  upon  inunction. 

IIm  {  ruereur  -iiould  be 

roof  three  times  daily, 

iih  I •«■.',. i  itly  affected,  the  kuqh  iihowing  an  indi- 

l  to   I  >•  -    1 1  >|  >1  ied  once  daily  in  much 

staining  of  the  skin,  the 

teet,  bat  here  it  is 

M  iiivoimi  of  tin-  grottssf  «l»i  I  the 

ommond  <  m  mercurial  ointment 
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it  of  Acute  Int.,"         H.  1  15H. 
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should  be  smeared  on  a  broad  piece  of  flannel  which  is  to  bo  wrapped 
round  each  arm  of  the  patient,  who  should  remain  in  bed ;  a  small 
quantity  of  fresh  ointment  being  added  every  night.  In  syphilitic 
iritis,  with  well  marked  but  tuns,  the  use  of  mercury  should  never  !>•• 
omitted,  and  I  have  also  found  much  benefit  in  Buch  cases  from  the 

tant  use  of  hot  water  compresses,  continued  without  intermission 
night  and  day  for  several  clays.  I  first  saw  this  mode  of  treatment  <  m- 
ployed  two  years  ago,  by  Dr.  Wecker,  and  soon  afterwards  had  the  oppor- 
tunity of  trying  it  in  a  case  of  syphilitic  iritis  with  numerous  condylo- 
mata of  considerable  size,  which  had  to  a  groat  extent  I  ho 
action  of  mercury.  I  ordered  hot  water  compresses  to  be  applied  to 
Of  as  high  a  temperature  as  the  patient  could  bear,  ami  these 
changed  every  few  minutes,  and  continued  for  a  great  part  of  the 
day  and  night,  Within  the  course  of  two  days  the  condylomata  had 
diminished  considerably  in  size,  and  within  four  or  five  days  they  had 

•>sfc  entirely  disappeared.  In  another  instance,  the  effect  of  the 
compresses  was  equally  favourable.  Of  course  it  is  only  in  exceptional 
cases  that  this  mode  of  treatment  can  be  employed,  for  it  requires  the 
constant  and  undivided  attention  of  a  nurse ;  moreover.  B Iff  patients 
will  submit  to  the  trouble  and  inconvenience.  This  remedy  also 
greatly  hastens  the  absorption  of  hypopyon. 

Knrmerly  it  was  very  much  the  custom  to  place  all  cases  of  iritis 
under  the  influence  of  merenry,  quite  irresj  the  fact  whether 

the  necessity  for  its  use  really  existed  or  not.  Now,  however,  a 
more  rational  mode  of  treatment  obtains,  and  mercury  is  only  used 
in  those  cases  in  which  there  is  much  effusion  of  lymph.  In  specific 
cases,  the  iodide  and  bromide  of  potassium,  together  with  the  decoction 
of  hark,  should  be  administered  after  the  use  of  mercury.  Whilst  the 
lat  Ik  remedy  is  being  employed,  it  is  also  wise  to  maintain  the  patient's 
strength  by  the  use  of  tonics,  more  especially  preparations  of  steel  and 
quinine. 

In  the  rheumatic  form  of  iritis,  benefit  is  often  experienced  from  the 
use  of  oil  of  turpentine  internally,  as  was  first  recommended  by 
Dr.  Camuehael.  Although  I  have  often  employed  it  with  advantage,  I 
have  frequently  been  obliged  to  give  up  its  use  on  account  of  I 
derangement  of  the  stomach  which  it  produces.  It  Bhould  be  given  in 
doses  of  from  half  a  drachm  to  one  drachm  two  or  three  times  daily, 
mati'  i  emulsion,  to  which  a  little  carbonate  of  soda  is  added  to 

prev  ierangemeut  of  the  digestive  organs.     Mr.  Pridgin  Teale 

uses  very  extensively  in  corneo- iritis,  as  well  as  in  low 

forms  of  iritis  or  oorneitts,  and  speaks  most  strongly  in  its  favour. 

U  i  he  aqueous  tramour  is  v  iy,  or  a  considerable  hypopyon  is 

icd,  paracentesis  should  be  performed  and,  if  necessary,  repeated 
several  times.     The  same  should  be  done  if  the  pain  is  very  severe  and 
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does  not  yield  to  the  usual  remedies.  The  broad  needle  should  be  very 
Blowly  removed  from  the  anterior  chamber,  so  that  the  escape  of  the 
aqueous  humour  may  not  be  very  sudden,  otherwise  there  may  occur 
great  hyperasmia  ex  vacuo  of  the  inner  tonka  of  the  eye.  In  order  to 
facilitate  the  escape  of  the  stringy  portion  of  lymph,  the  needle  should 
be  slightly  tilted  sideways,  so  as  to  cause  the  Motion  to  gape,  or  the 
same  may  be  done  with  a  small  curette  or  probe. 

But  if  the  iritis  is  very  intense  and  obstinate,  resisting  all  our 
remedies,  and  more  especially  if  the  sight  is  much  impaired,  if  the 
Bynechiaa  are  numerous  and  firm,  or  there  is  complete  exclusion  of  the 
pupil,  and  if  the  intra-oculur  tension  is  markedly  increased,  a  large  iri- 
dectomy should  be  made  at  once.  I  have  often  seen  this  produce  the 
most  striking  benefit,  and  it  must  be  remembered  that  if  the  adhesions 
between  the  pupil  and  capsule  are  at  all  considerable  and  broad,  or  there 
is  occlusion  of  the  pupil  from  deposit  of  lymph  within  its  ana,  an  iri- 
dectomy will  subsequently  be  necessary,  anil  the  condition  of  the  eye 
will  in  all  probability  be  much  worse  when  the  inflammation  has  run 
its  course ;  and  hence  the  result  of  an  ir  lie  far  less  favourable 

than  if  it  bad  been  made  at  an  earlier  period,  before  the  changes  of 
structure  had  attained  any  considerable  decree.  Moreover,  the  iri- 
dectomy generally  acts  as  the  best  antiphlogistic,  the  inflammation, 
which  had  before  resisted  all  our  remedial  measures,  rapidly  subsiding 
after  the  operation. 

In  if&B  MftfM  much  benefit  is  often  experienced  from  exciting  the 
free  action  of  the  skin  and  kidneys  by  diaphoretic  and  diuretic  reme- 
dies. Atropine  should  also  be  applied,  as  well  as  a  suppurating  blister 
behind  the  ear;  but  it  must  be  confessed  that  local  remedies  often 
prove  of  little  avail.  The  state  of  the  intra-ocular  tension,  of  the 
sight-,  and  of  the  field  of  vision  must  be  narrowly  watched,  and  if 
Byiuptoms  of  glaucoma  supervene,  no  time  should  be  lost  in  making  a 
large  iridectomy. 

The  treatment  of  traumatic  iritis  must  vary  according  to  the  nature 
of  the  injury.  If  a  foreign  body  has  become  implanted  in  the  iris,  it 
must  be  carefully  extracted,  with  or  without  the  excision  of  the  corre- 
sponding segment  of  the  iris.  If  the  lens  has  also  been  injured  and  a 
traumatic  cataract  has  been  formed,  linear  extraction,  perhaps  combined 
with  iridectomy!  should  lie  at  once  performed  if  the  lens  becomes  much 
swollen,  sets  up  great  irritation,  or  fefati  intra-ocular  tension  ie  increased. 
If  a  portion  of  the  iris  prolapses  through  a  small  wound  in  the  cornea, 
it  should  be  pricked,  so  that  the  aqueous  hnraotir  may  fiWT  off,  and  the 
collapsed  protruding  portion  of  iris  should  then  be  excised,  and  a  firm 
compress  applied.  After  an  injury  to  the  iris,  the  inflammatii no  should  be 
combated,  according  to  rircumstamvh,  by  cold  or  hot  compresses,  leeches, 
and  atropine  j  and,  if  necessary,  rapid  salivation  should  be  induced. 
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In  order  to  prevent,  if  possible,  the  recurrence  of  the  Inflammation, 
more  especially  in  cases  of  chronic  iritis,  the  patients  should  be  warned 
against  undue  exposure  to  cold  winds,  draughts,  bright  light,  etc,  and 
should  be  ordered  to  wear  the  blue  eye  protectors.  Nor  should  they  be 
permitted  to  strain  their  eyes  with  fine  needle  work  or  very  small 
print)  }>ut  .  ulnrly  by  artificial  light.  Their  diet  must  alao  bo  carefully 
regulated,  and  any  over-indulgence  in  wine  or  alcohol  strictly  for- 
bidden. Inattention  to  these  different  points  frequently  causes  the 
recurrence  of  the  inflammation. 


3.— FUNCTIONAL  DISTURBANCES  OF  THE  IRIS, 

(1.)    MTOBIASI8. 

Although  the  dilatation  of  the  pupil  is  generally  considerable,  it  is 
not  80  extreme  as  that  produced  by  a  strong  solution  of  atropine,  where 
tin  iris  is  contracted  to  a  very  narrow,  hardly  perceptible  rim. 
The  dilatation  of  the  pupil  may  be  uniform  and  regular,  so  that  the 
pupil  retains  its  circular  form,  or  it  may  be  partial  and  irregular,  the 
pupil  thus  acquiring  a  somewhat  ovoid  shape.  The  pupil  besides 
being  dilated,  is  more  or  less  immoveable,  acting  but  slightly,  or  not  at 
all,  upon  the  influence  of  light,   the   effort  of  accommod:.  the 

com  "f  the  visual  lines.     The  sight  is  also  somewhat  affected, 

which  is  due  in  part  to  the  bright  glare  which  is  experienced  on  account 
gf  the  w  uhncss  of  the  pupil,  and  also  in  part  to  the  circles  of  diffusion 
formed  upon  the  retina.     If  the  impairment  of  sight  be  simply  du 

nasis,  it  will  be  remedied  if  the  patient  looks  through  a  small 
circular  opening  in  a  card,  or  through  the  stenopaic  apparatus,  for  then 
the  glare  will  be  diminished,  and   the  formation  of  ci  iliffusion 

prevented.  But  very  frequently  paralysis  of  the  ciliary  muscle  co- 
exists with  the  dilatation  of  the  pupil,  and  the  impairment  of  vision 
is  chiefly  due  to  the  loss  of  accommodation.  The  features  which 
nguish  the  symptoms  due  to  loss  of  accommodation  from  those 
which  are  simply  caused  by  mydriasis*  are  frequently  overlooked  by 
medical  men,  and  thus  much  confusion  is  often  produced  in  the  narra- 
t  i(  m  of  cases.  Nor  is  it  of  unfrequent  occurrence  that  the  symptoms  of 
amblyopia,  produced  by  paralysis  of  accommodation,  are  referred  to 
some  serious  intra-ocular  or  cerebral  lesion.     Th  r,  a 

'-cseary  relation  between  the  degree  of  dilatation  of  the  pupil  and 
paralysis  of  the  ciliary  muscle,  for  the  pupil  may  be  widely  dilated 
and  the  ciliary  muscle  but  slightly,  if  at  all,  affected  ;  the  converse  ia, 
however,  of  less  frequent  occurrence. 

When  the  pupil  is  widely  dilated,  it  no  longer  presents  its  usual 
brilliantly  black  appearance,  bnt  assumes   a   somewhat  greyish  tint, 
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which  ia  due  to  the  greater  amount  of  light  reflected  from  the  lens  and 
the  fundus  of  the  eye. 

Mydriasis  is  generally  monocular,  unless  it  is  due  to  some  cerebral 
cause,  or  to  a  deep-seated  intra-ocular  lesion  affecting  both  eyes.  Mon- 
ocular mydriasis  often  produces  considerable  disturbance  of  sight,  on 
account  of  the  difference  in  the  brightness  of  the  two  retinal  images, 
and  the  presence  of  circles  of  diffusion.  For  the  purpose  of  accurately 
measuring  the  size  of  the  pupil,  Mr.  Zachariuh  Laurence's  "  Pupillo- 
meter"  will  be  found  very  useful. 

Games, — Before  entering*  upon  the  different  causes  which  may  pro- 
duce mydriasis,  it  will  be  well  briefly  to  consider  the  action  of  certain 
substances  upon  the  condition  of  the  pupil,  either  in  increasing  or  in 
dmimishing  its  size.  Certain  substances,  more  especially  belladonna, 
}iy"M;\amns.  and  stramunium,  \u\\v  fjhe  pOWW  of  producing  ■  marked 
dilatation  of  the  pupil,  and  are  hence  termed  mydriatic*.  We  shall 
here,  however,  confine  our  attention  to  the  action  of  atropine  upon  the 
pupil  and  the  accommodation.  In  numerous  experiments  made  by 
Bonders,*  it  was  found,  that  if  a  solution  of  four  grains  of  sulphate  of 
atropiat  to  an  ounce  of  water  was  applied  to  the  eye,  the  pupil  began 
to  dilate  within  fifteen  minutes,  arriving  at  the  maximum  degree  of 
dilatation  in  from  twenty  to  thirty-five  minutes,  and  finally  complete 
immobility  ensued.  The  younger  the  individual  and  the  thinner  the 
cornea,  the  more  rapid  was  the  action,  Tbe  diminution  in  the  power  of 
accommodation  commences  somewhat  later  than  the  dilatation  of  the 
pupil,  but  gradually  returns,  together  with  the  mobility  of  the  pupil,  after 
some  days.  After  the  lapse  of  forty-two  Lours  there  is  generally  a  slight 
diminution  in  the  size  of  the  pupil,  accompanied  by  some  accommoda- 
tion, which  increases  with  tolerable  rapidity  up  to  the  fourth  day,  but 
does  not  become  perfect  till  about  the  eleventh  day.  The  weaker  the 
solution  of  atropine,  the  longer  will  it  take  to  act,  and  the  less  and 
more  transitory  will  be  its  effect.  By  employing  an  extremely  weak 
solution  (gr.  j.  to  eight  or  ten  ounces  of  water),  we  may  dilate  the 
pupil  without  affecting  the  accommodation.  That  the  action  of  the 
atropine  is  due  to  its  absorption  through  the  cornea,  is  proved  by  the 
experiments  of  Von  Graefe,f  who  withdrew  some  of  the  aqueous 
humour  from  the  eye  of  a  rabbit,  the  pupil  of  which  was  dilated  by 
atropine,  and  applying  it  to  the  eye  of  another  rabbit,  it  was  found  to 
produce  dilatation  of  the  pupil. 

The  action  of  the  atropine  appears  to  be  two-fold ;  it  produces 
dilatation  of  the  pupil,  partly  by  paralysing  the  sphincter  pupillce, 
which  is  supplied    by  the    third    nerve,  and   partly  by  exciting    the 


•  Bonders  "  Anomalies  of  Refraction  and  Accommodation,"  p,  585, 
t  "A.f.  O./'I,  1,462,  ik.tr. 
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iftting  fibres  of  the  iris,  which  are  supplied  by  the  sympathy 
te  truth  of  this  hypothesis  appears  to  me  to  be  incontrovertibly 
proved  by  Ruete's*  observation,  that  in  dilatation  of  the  pupil  due  to 
complete  paralysis  of  the  third  nerveT  the  application  of  atropine  pro- 
duced still  further  dilatation.  This  is  certainly  opposed  to  the  theory 
Ivanced  by  some  observers,  viz.,  that  the  paralysis  of  the  sphin- 

permits  the  sympathetic  nerve  to  exert  an  unopposed  action  in 
dilating  the  pupil.     Moreover,  it  is  found  that  in  mydriasis  due  to 
lysis  of  the  third  nerve,  the  pupil  is  not  dilated  ad  majrlmum,  even 
'i'li  may  have  lasted  some  time  ;  bnt  on  the  applica- 
tion of  atropine  the  widest  dilatation  at  once  ensues. 

Calabar  bean  produces  excessive  contraction  of  the  pupil,  together 
rith  a  contraction  of  the  ciliary  muscle,  and  an  artificial  myopia.     Its 
nil  w£U  be  more  fully  explained   in  the  article  upon  the  "Affections 
of  the  Accommodation."     I  think  tin-re  can  be  no  doubt  that  it  chiefly 
produces  its  effect  upon  the  pupil  by  exciting  the  nerves  to  the  sphineter 
although  the  myosis  may  also  be  in  part  due  to  the  paralysis 
of  the  radiating  fibres  of  the  iris  supplied  by  tin-  >Yrupalhetie.     Hut  the 
spasmodic  contraction  of  the  ciliary  muscle  speaks  strongly  in  favour 
■it  of  the  third  nerve. 
Idiopathic  mydriasis  is  not  unfrequently  duo  to  rheumatic  origin, 
the  patient  having  been  exposed  to  cold  or  wet,  and  it  is  in  such  cases 
probably  caused  by  rheumatic  inflammation  of  the  nerve  sheaths.    It 
is  generally  accompanied  by  more  or  less  complete  paralysis,  of  some, 
or  all  the  muscles  supplied  by  the  third  nerve.     It  may  be  also  due  to 
syphilis,     I  have  met  with  a  few  instances  in  which  a  varying  degree 
appeared  in  one  eye,  and  in  which  all  the  ocular  muscles 
were  unaffected ;  the  ciliary  muscle  also  being  either  not  at  all,  or  only 
slightly,  affected.    In  these  eases,  t lie  affection  could  be  traced  to  no 
•r  cause  than  syphilis,  and  the  mydriasis  had  occurred  some  time 
after  the   secondary  symptoms.     The  dilatation  of  the  pupil  yielded 
gradually,  but  slowly,  to  the  administration  of  iodide  of  potassium,  and 
the  occasional  application  of  a  blister  behind  the  corresponding  ear. 
Mr.  Da  Meri<\  in  an  interesting  paper  read  liefore  the  British  Medical 
at    Leeds   (1869),  reports  several  cases  of  syphilitic  my- 
driasis.    In  one  case,  all  the  ocular  musch  -  ralysed,   and  the 
mydriasis  was  considerable;    there  had,  however,    been  caries  of  the 
r .     In  two  other  cases,  the  mydriasis  was  accompanied  by  ptosis, 
another  the  latter  was  absent,  bnt  the  dilatation  of  the  pupil  very 
ite.     In  two  cases  1h<                 jy  symptoms  had  quite  vanished, 
in  another  the  tertiaries  were  on  the  wane. 

Mydriasis  may  Ukewise  be  caused  by  direct  injury  to,  or  compres- 
■   KliiL  Beitragc  z.  Puthol.  und  Physiol,  der  Augcn  and  Ohren.    Braunschweig, 
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sion  of  the  nerves  supplying  the  constrictor  papillae,  as,  for  instance, 
in  consequence  of  severe  blows  npon  the  eye,  or  of  an  increase  in  the 
intra-ocular  tension.  In  those  cases  in  which  it  is  cansed  by  a  blow,  the 
mydriasis  is  not  unfrequently  partial,  only  a  certain  portion  of  the 
sphincter  pupilke  being  affected. 

Mydriasis  may  be  also  dne  to  irritation  of  the  sympathetic,  as  may 
be  seen  in  certain  spinal  diseases.  The  ephemeral  dilatation  of  the 
pupil,  which  occasionally  occurs  for  a  short  time  at  different  periods  of 
the  day,  is  also  probably  due  to  this  cause.  Von  Graefe  has  called 
attention  to  the  interesting  and  important  fact,  that  this  ephemeral 
mydriasis  is  sometimes  a  premonitory  symptom  of  insanity,  more 
especially  of  ambitious  monomania.  The  dilatation  met  with  in  hel- 
minthiasis may  also  be  ascribed  to  irritation  of  the  sympatic 

Dilatation  of  the  pupil  is  also  a  common  symptom  in  certain  diseases 
of  the  brain,  0,9,,  meningitis,  hydrocephalus,  and  diseases  of  the  0 
bellum,  also  in  many  intra-ocular  diseases,  in  which  the  sensitiveness  of 
the  retina  is  much  diminished.  In  exceptional  instances,,  tho  pupil 
may  still  act  perfectly,  even  although  the  eye  is  absolutely  blind.  In 
such  cases,  the  conduct  ibility  of  the  optic  nerve,  and  the  reflex  action 
which  it  produces  on  the  ciliary  nerves  are  unimpaired,  but  the  image  is 
not  perceived  by  the  brain. 

t. — In  the  rheumatic  form  of  mydriasis  a  blister  should  be 
appl:  d  the  ear,  and  iodide  of  potassium,  or  a  pilipaiafiiW  of 

guaiacum  should  be  admin  Internally.     I  have,  however,  of 

found  u  tar  mure  marked  -'ysia 

lion  from  the  appli  blister,  than  upon  the 

mydriasis.      It*  the  dilatation  of  the  pupil  does  not  yield  to  these  roine* 

toture  of  opium  shoald 

old    be  applied,  and  the   use  of 

fried.     The);  dy  should  not  lmw  ever  be 

n  streugi  squently,  will 

id   of  simply 
id  firm  closure  of  the  eyelids, 
os,  and  repeated  exercise  in  reading,  etc., 
of  the  pupil. 
1..  -  oluntarily  dilating  the 

u*e  of  a   young  student,    who    was   able 
millimetres  by  taking 
breath,  at  the  same  time 
iKcles  of  the  neek  and  back 
;  he  regarded 
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(2.)  Myosis. 

Idiopathic  myosis  is  of  rare  occurrence.  The  pupil  is  in  such  cases 
often  extremely  contracted,  perhaps  to  the  size  of  a  pin's  head,  or  even 
less,  and  acts  bnt  very  slightly  on  the  stimulus  of  light.  Even  strong 
solutions  of  atropine  produce  bat  a  very  moderate  degree  of  dilatm 
On  account  of  the  extreme  minuteness  of  the  pupil,  bat  little  light  is 
Lmitted  into  the  eye ;  the  retinal  images  are  consequently  but  slightly 
Laminated,  and  the  vision  on  this  account  more  or  less  impaired.  The 
ill  size  of  the  pupil  also  causes  a  considerable  contraction  of  the 
peripheral  part  of  the  field  of  vision. 

Myosis   may  be  caused   by   a   spastic   affection   of  the   sphincter 

liae,  or  by  a  paralysis  of  the  radiating  fibres  of  the  it-is.    The  irrita- 

of  the  branch  of  the  third  nerve,  winch  supplies  the  sphiix 

pupiihe,  may  be  due  to  some  central  cause,  or  to  reflex  action  from  the 

fifth  nerve.      It  may  also  be  produced  by  too   great  and  long  con- 

»f  the  eyes  at  very  minute  objects,  such  as  watch-making, 

engraving,  etc, ;  in  consequence  of  which,  the  sphincter  pupilla?  in  time 

acquires  a  preponderating  power  over  the  dilatator.     The  myosis  due 

to  p  if  the  dilatator  papilla?  is  met  with  in  those  spinal  lesions 

in  v  sympathetic  nerve  is  a  fleeted,  s«>  that   Hs  influence  upon 

the  radial  fibres  of  the  ins  is  impaired.     Dr,  Argyll  Robertson  reports* 

vy  interesting  case  of  spinal  affection,  in  which   there  was  marked 

myosis  in  both  eyes,  the   pupils  being  afoul  the  rise  of  a  pin's  point. 

g  solution  of  atropine  had  but  an  imperfect  and  trans- ■ 

bean  contracted  the  pupil  still  more,  to  about  }  of  a 

Mirf  or  anenrismal   swelling}   pressing  upon  the  cervical 

may  also  produce  myosis. 

In  the  peculiar  condition  termed  htppua  there  is  a  chronic  spasm  of 

ijud    contractions   and  dilatations  of  the   pupil, 

whn  each  other  in  quick  succession  and  are  md<  pendent  of  the 

influence  of  light.     It  is  generally  allied  with  bob. 

t  of  myosis  must  of  course  vary  with  the  cause,  which 
is  o\  t    a  distance  from  the  eye.     Periodic  instillations  of 

atropine  should  although  they  generally  have  but  a  slight 

and  only  temporary  effect  upon  the  myosis. 


-TREMULOUS  IRIS  (IRIDODONESIS). 

The  most  frequent  cause  of  this  condition  is  absence  of  the  lens,  or 
its  partial  or  complete  dislocation.     In  such  cases,  the  iris  will  be  ob- 

•  "  Edinburgh  Med.  Journal,"  Feb.,  1869. 

♦  WiHebrwid,  319, 
I  Gftirdnrr  "  Monthly  Journal  of  Medicine,"  1856  (vol.  xx,  p.  76). 
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■erred  distinctly  to  oscillate  and  tremble  when  the  eje  is  moved  in 
differing   direction*,      Tn  cases  of  partial  >n  of  the  lens,  the 

tri  muloMMel  will  be  confined  to  that  portion  of  the  irm  which  has  lost 
ipporl  of  the  lens. 

'I'll is  condition  may  also  be  observed  in  those  cases  of  hydrophthal- 
mos  in  wliith  i!  if  the  anterior  eliumber  is  much  increased,  and 

llir  iris  is  strHrlh  I,  thus  losing  the  support  of  the  lens, 

h  was  formerly  supposed  Unit  a  fluid  condition  of  the  vitreous 
humour  produces  undulation  of  fcfet  iris.  That  this  is,  however,  not 
the  ease  is  proved  by  I  be  OphAsAfcCMPflpay  for  we  often  meet  with  cases 
in  which  i  lluiil  inndihim  of  n considerable  portion,  or  the  whole,  of  the 
vitreous  humour  may  bo  diagnosed  from  the  wide  excursion  made  by 
ititiLT  vitreous  opiu-ities,  and  yet  the  iris  does  not  Bhow  the  least 
tendency  to  tremulonaness. 


5.— WOUNDS  OF  THE  IMS,  ETC. 


PuruMim  J  or  it.iisrd  wounds  of  the  iris  are  not  generally  followed 
by  such  serious  consequences  as  might  have  been  supposed,  as  long  as 
Hi*  Ions  has  cecai  Thar  the  iris  is  t  impatient  of 

such  wounds  is  sufficiently  proved  by  the  operation  of  iridectomy,  or 

lie  iris  in  the  performance  of  extraction  of 
emV.  «%  puncture  of  the  iris  which  may  occur  during 

the  needle  operation  for  the  potation  of  cataract,  or  the  division  of 
remain*  <   eapsuU.  operations   are,  as  a  rule,  not  fol- 

Bd  by  iritis.     \  and  drugged  the  iris,  are 

more  dangerous  than  those  which  hare  simply  produced  a  clean  cat 

Blows  upon  the  eye  from  a  bl  gn  body,  such  as  a  piece  of 

wood,  a  cork  from  a  ginger»beer  or  soda-water  bottle,  etc-,  may  caase  a 

rapture  of  the  continuity  of  the  iris,  hut  more  frequently  still,  a  rupture 

at  it*  gruel  circumference,  tearing  it  away  from  its  ciliary  attachment, 

and  thus  producing  a  more  or  lees  extensive  cnredialysis.     This  is  the 

more  I  kcly  to  occur  if  the  edge  of  the  pupil  is  tied  down  by  sdhwaonp 

be  capsule.    These  secondary  pupils  msy.be  readily  recognised  with 

the  ohHqee    illumination,    nod    sUfl   more  easily    with    the  ophthsi. 

red  reftax  from  the  fundus  ocali  wiD  appear  likewise 

Such  aciadVnta,  as  well  as  the  incised  wounds  of 

:v  SHrecrellya<KTOpaft**l  by  mere  or 

the  anterior  .-hamber. 

narrate  an  extraordinary  case  of  "  laceration  of  the 

any  of  the  rxteraal  coals  of  the  ere  from  the 

«j*aem  of  a  ballet,  afWr  it  had  hit  the  target,  striking  the  rye,*  which 
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was  under  the  care  of  Mr.  Critehett.  The  external  coats  of  the  eye 
were  quite  uninjured,  and  the  outer  part  of  the  cornea  only  presented 
a  slight  unevenness  of  its  epithelial  surface,  without,  however,  showing 
any  opacity  or  any  mark  indicating  the  point  which  received  the  blow. 
"On  looking,  however,  within  the  eye,  two  distinct  pupil-  >nce 

seen,  the  one  immediately  above  the  other  \  the  lower  is  separated  from 
the  upper  one  by  a  bridge  of  iris  j  and  the  upper  pupil  is  bounded  by  a 
border  of  iris,  so  that  it  is  distinct  from,  and  does  not  encroach  on  the 
ciliary  attachment  of  the  iris.  The  margins  of  the  new  pupil  when 
carefully  examined  are  found  to  be  slightly  lacerated  and  irregular." 

Cases  of  rapture  of  the  smaller  circle  of  the  iris,  accompanied  by 
dilatation  of  the  pupil,  have  been  narrated  by  Mr.  White  Cooper. 
Wecker  has,  however,  seen  a  case  in  which  the  sphincter  papilla?  was 
ruptured  from  a  violent  blow  upon  the  eye,  without  any  consecutive 
dilatation  of  the  pupil. 

A  very  peculiar  and  rare  condition  is  that  of  retraction  or  depres- 
sion of  a  portion  of  the  iris,  which  is  sometimes  produced  by  blows 
upon  tbi'  eye.  The  portion  of  the  iris  which  is  depressed,  is  folded  back 
upon  itself  and  the  inner  papillary  circle  disappears  at  the  point  where 
this  folding  occurs ;  the  peripheral  portion  of  the  iris  is  quite  invisible, 
having  sunk  back  out  of  sight,  so  that  the  eye  at  this  point  presents 
the  appearance  as  if  an  iridectomy  had  been  made  quite  up  to  the 
ciliary  attachment.  On  examining  the  eye  with  the  oblique  illumina- 
tion, or  with  the  ophthalmoscope,  we  cannot,  however,  detect  a  trace 
of  the  ciliary  processes,  as  would  be  the  case  if  the  iris  had  been 
removed.* 

In  such  cases,  the  lens  has  generally  been  found  partially  dislocated 
or  much  diminished  in  size. 

The  treatment  of  injuries  to  the  iris  must  be  directed  to  diminishing 
any  inflammatory  symptoms  which  may  supervene.  Atropine  should 
be  frequently  dropped  into  the  eye,  leeches  should,  if  necessary,  be 
applied  to  the  temple,  and,  for  the  first  few  hours  after  the  accident, 
cold  compresses  will  afford  great  relief  and  assist  in  checking  a  tendency 
to  inflammation.  If  there  if  any  prolapse  of  the  iris  through  the  cor- 
neal wound,  or  if  the  lens  has  been  injured,  the  treatment  laid  down 
in  the  articles  upon  '*  Wounds  of  the  Cornea"  and  "Traumatic 
ract'*  must  be  pursued. 

Small  foreign  bodies,  such  as  splinters  of  steel  or  glass,  portions  of 
gun-cap,  etc.,  may  become  lodged  in  the  iris,  or  may  injure  it  in  their 
passage  to  the  back  of  the  eye.  The  presence  of  even  a  minute 
foreign  body  in  the  tissue  of  the  iris  is  a  source  of  constant  irritation, 

•  For  a  description  of  eases  of  this  interesting  affection,  ride  "  MooiWs  Oph* 
tlLAlmiatriaelie  Beobachtungcu,"  p.  131,  and  Wecker'a  "Trait*  des  Maladies  des 
Yeux/'  vol.  i,  p.  426. 
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and  consequently  soon  sets  op  more  or  less  severe  inflammatory  com- 
plications, giving  rise  to  corneo-iritis,  or  perhaps  suppurative  irido- 
cboroiditis.  It  is,  therefore,  most  advisable  to  extract  a  foreign  body 
in  the  iris  as  soon  as  possible.  The  best  mode  of  doing  this  is  by  an 
iridectomy,  the  segment  of  iris,  in  which  the  foreign  body  is  lodged, 
being  excised. 


G. -TUMOURS  OF  THE  IRIS,  ETC. 

Cysts  of  the  IrU  are  comparatively  a  rare  affection,  and  are  almost 
always  the  result  of  some  injury  to  the  iris.  Thus  they  have  been  met 
with  after  the  lodgment  of  foreign  bodies  in  the  iris,  penetrating  or 
incised  wounds  of  the  latter,  blows  upon  the  eye,  or  even  after  opera- 
tions for  cataract,  such  as  the  operation  of  division  or  the  common  flap 
extraction.  Sometimes  it  is  difficult  to  discover  the  exact  cause,  or  to 
ascertain  with  certainty  that  any  fcooutaat  has  ever  occurred  to  the  eye. 
In  such  cases,  a  very  careful  examination  may,  however,  sometimes 
lead  us  to  detect  a  slight  opacity  of  the  cornea,  the  remains  of  a  former 
perforation. 

The  cysts  generally  appear  in  the  form  of  small  transparent  vesicles, 
situated  on  the  surface  of  the  iris,  from  which  they  may  spring  from  a 
broadish  base,  or  a  little  pedicle.  Their  contents,  instead  of  being 
limpid  and  transparent,  may  be  opaque,  causing  the  cyst  to  assume  the 
appearance  of  a  little  pearl.     Von  Graefe#  records  a  case  in  which  the 

tents  were  sebaceous,  soft,  and  pulpy,  and  in  this  cyst  there  \\ 
also  found  a  number  of  short  thick  hairs.  A  similar  case  is  described 
by  Mr.  White  Cooper  ,f  but  in  this  the  cyst  was  tough  and  hard,  like 
cartilage,  and  was  torn  away  bit  by  bit  with  the  canula  forceps.  The 
little  growth  appeared  to  be  made  up  of  epithelial  cells,  closely  packed 
together. 

The  presence  of  the  cyst  may  not  be  productive  of  any  particular 
inconvenience  or  impairment  of  the  sight,  except  inasmuch  as  the 
latter  may  be  interfered  with  by  the  cyst  protruding  more  or  less  into 
the  area  of  the  pupil.  But  in  other  cases,  it  sets  up  a  considerable 
degree  of  irritation,  accompanied  by  ciliary  injection,  photophobia, 
lachrymation,  etc.,  or  it  may  even  give  rise  to  iritis.  In  a  case  narrated 
by  Mr.  HulkeJ  sympathetic  inflammation  of  the  other  eye  was  set  up, 
whieh  yielded  rapidly  after  the  excision  of  the  cyst. 

In  an  interesting  paper  upon  cysts  of  the  iris,  Mr.  Hulke  says : — 
"  An  examination  of  ail  the  eases  which  I  have  been  able  to  colleet 
shows :  I.  that  cysts,  in  relation  with  the  iris  projecting  into  the  anterior 
chamber,  originate  in  two  situations — 1,  in  the  iris;  and  2,  in  connec- 

•  »  A.  I  O. ."  iii,  2,  412.  f  u  London  Journal  of  Medicine,"  8ept.,  1852. 

:  "  Rt  L.  O.  H.  Rep.,"  6,  12. 
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fie  ciliary  processes.     The   lir-f    In-   between   the  uveal  and 
ifi*'  muscular  stratum  of  the  ins,  mid  are  di>; 

Of  muscular  fibres  upon  f  I:  j    lie  behind  the 

iris,  and  bear  the  uveal  as  well  as  tibe  nubnilnr  strata  00  then-  front. 
EL  It  also  show*  that  these  cysts  are  of  more  than  one  kind;  thai  there 
are — L,  delicate  membranous  cysts,  with  an  epithelial  lining,  and  clear 

Ilimi  atflj  2,  thick  walled  cyst-,  with   opftOJM  thicker  eoi,- 

(whether   these   are   generally  distinct    from  1  we  are  not   yet  in  a 
mine,  hut  it  seems  probable  that  they  are  so) ;  3,  solid 
collections  of  epithelium,  wens  or  dermoid  ey-  stfl  formed 

bj  <l  ;  ia." 

Weaker4  beli  > us  cysts  are  never  developed  in  the  iris, 

but  that  they  me   the  result  of  sacculation  of  the  latter;  and   that  the 
of  the  cyst  doet  SOt  bake    place   by  the  H  of  a  pre- 

existing space  in  the  tissue  of  the  ins,  but  that  this  space  (a  fold  or 
sacculation  of  the  iris)  is  caused  either  by  injury  or  inflammation,  the 

otu  humour. 

The  tissue  of    the  iris  covering    the  [inferior  cyst-wall    generally 
becomes  bo  atretohed  and  attenuated,  thai  the  limpid  contents  of  the 

lutt-  jniahable,  and  we  can  often  see  quite  through 

it  to  the  posterior  wall. 

i    mode  of  treatment    is   the    excision   of  the   cyst,  together 
p   which   it  is  attached.     Punctnrn! 
Inc.  :  lv  proves  unsuccessful,  as  the  cyst  very  rapidly  re- 

ii,  combined   with  iridectomy,  is  not  always  free 
from  danger,  as  was  shown  i  aefe's  oase.t  where  the  opera. 

tion  was  followed  by  severe  i  ibly  from  a  portion 

of  the  cyst  hav:  Did,  and   becoming  the  source  of  the 

inflammatory  OOmpli' 

the   iris  will  be  treated  of  in  the  article  upon  "  The 
changes  in  the  he  Anterior  ('ham1 


Jfaviof  the  iris  are  almost  always  present  the  ap- 

pearance of  small  black  patches  or  elevations,  which  remain  stationary 
and  cause  no  irritat 

Teleangiectasis  or  nasvus  of  th-  rare  affection. 

MoorenJ  describes  a  very  extraordinary  case  of  this  kind  in  which  a 
dark  tumour,  resembling  a  blackberry  in  size  and  appearance,  was 
situated   on    the    external    portion    of  the  iris,  extending  som- 

be  pupil,  without,  however,  in  the  least  impairing  the  sight.    The 
tumour,  whose  anterior  surface  touched  the  cornea,  was  traversed  by 

..V  M  Arch  i  md  Otology,"  1, 1,  p.  88. 
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reduced  to  about  one- third  of  its 
a  duty  grey  tint,  and  instead  of 


the  tarn 

spite  of  the  most  careful  and 

of  the  biemorrhsge.     The  excision  of  the 

refused  by  the  patient.     Four  rears  later  h 

the  appearances  of  the  eye 

siderable  change.     The 

about  a  year,  the  tumour  had 

original  siae>  its  colour  had  ai 

the  dilated  vessels,  numerous 

now  apparent     The  intra-ocular  tension  had  increased,  snd  die  eight 

rushed  to  the  spelling  with  difficulty  letters  of  16.  and  the  field  of 

vision  was  contra*  ere  was  slight  excavation  of  the  optic  nerve. 

The  patient  again  refused  an  iridectomy.      Some  mouths  later,  the 

glaucomatous  changes  having  ted  to  a  complete  loss  of  sight,  the  patient 

1  to  u  iridectomy,  on  account  of  the  very  severe  ciliary  nen- 

i  i  tab  bad  supervened.     The  little  shrunken  tumour  wae  seL 

Dr.  Schwiiir:  uninaticm,  who*  as  Mooren  says,  doubtlessly  did 

not  receive  it,  as  its  receipt  was  never  acknowledged  by  him,     Tbe 

other  eye  was  subsequently  affected  with  sympathetic  indo-cboroiditits 

which  yielded  to  an  iridectomy. 

Cancer  of  the  iris  is  almost  always  due  to  an  extension  of  the  disease 
from  tin  Tunics  of  ^  extremely  rare  as  a  primary 

affection  of  the  iris,  and  is  then  generally  melanotic  in  character.  It 
appears  in  tbe  form  of  a  small,  dark,  yellowish-brown  elevation  or 
Inberck  ;it  one  point  of  the  in-  ■  somewhat  resemblinga  little 

syphilitic  button  or  condyloma.  The  tumour  nmy  remain  stationary 
for  a  length  of  time,  or  rapidly  increase  more  and  more  in  sise,  and  pro- 
trude biO  the  unkTiorrhjiraW  in  the  form  of  a  dark  brown  or  blackish 
mass,  v«  loroea  or  the  anterior  portion  of  the 
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>tic,  which  becomes  staphylomnfous   at  Qua   point,  aud  gradually 
le  tumour  iproutl   forth.     As  soon  as  the  true  natntv  of  th. 
disease  is  recognised,  no  time  should  be  lost  in  »  be  *v<  kill. 

much  wiser  khan  removing  only  (he  anterior  half  of  the  eye,  as 
a  similar  disease  may  exist  in  the  deeper  tunics.     I 
a  case  of  primary  mclarpisarci una  of  the    iris,  in  which   the   lattl 
alone  implicated,  the  tumour  having  been  developed   from  th 
portion  of  the  iris,  and  the  alommill  of  (hi  miliary  body  being  perfectly  nn- 
changed.    He  moreover  points  out  with  regard  to  the  diagnosis  b< 
the  simple  and  sarcomatous  (malignant)  tumours  of  the  iris,  that  the 

^ first  occur  in  children    between  tin    ages  of  1 — 12,  and  are  of  a  light 
yelluuish-white  colour,  find  often  very  vascular,  their  nurture  being  un- 
even and  somewhat  raggc-  bf  sarcomata  have  a  darker  colour 
and  B  smooth  surface. 
I 


7.— CONGENITAL  ANOMALIES  OP  THE  IRIS. 


Cony  leremiatQi  ,  is  occasionally  hereditary, 

have  seen  one  instance  in  which  the  iris  was  completely  wanting 
in  U.th  I  y- fl  of  tin  father,  this  condition  being  accompanied  by  a 
partial  luxation  and  opacity  of  tin  crystalline  leuses;  and  in  the  son  (an 
infant  of  a  few  months  old)  there  was  total  irideremia  in  both  < 
but  the  latter  appeared  Otherwise  quite  normal.  Sometimes  tin- 
is  not  completely  wauting;  a  small  rudimentary  portion,  of  varying 
being  a]  t   the  periphery.     AlwffiWB  of  the  iris  is  often 

r  diplacement  of  the  lens,  nystagmus,  and 
imperfect  development  of  the  cornea,  which  perhaps  does  not  acquire 
its  normal  size.  The  power  of  accomniodatiun  may  also  be  impaired, 
but  formerly  supposed,  to   the   absence    of  the 

be  caused  by  an  arrest   in  the  development    of  the  ciliary 
body.     In  those  cases  in  which  irideremia  is  not  accompanied  by  any 
•n,  the  sight  may  be  very  good,  more  especially  if  the  glare 
of  the  light  ai  of  diffusion  upon  the  retina  are  diminished 

by  the  use  of  Lea, 

r,  or  partial   deficiency   of  the  iris    (cleft  iris),  is  almost 

npanied  by  a  cleft   in   the  ciliary  body  and  choroid.     It  is 

est  in  the  develop!  n  !lv  iris,  and  may  vary  very  much 

/e  and  shape.     The  coloboma  is  general  1  I  at  the  lower,  or 

r  and  inner,  portion  of  the  iris,  and  is  irregularly  triangular  or 

form  in  shape,  the  base  of  the  triangle  being  turned  towards  the 

pupil,  the  apex  towards  the  periphery.     Qoiobotni  of  enerally 

sometimes  it  is  confined   to  one,  generally  the  left, 

and  is  often  aooompa&ied    by  other  congenital  anomalies  of  the  » 

such  as  cleft    of  the    eyelids,    congenital    a  i  ophthalmos, 

\.  t  u  ;   u.  9,  L'35. 
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nystagmus,  cleft  palate,  etc.  The  fissure  in  the  iris  does  not  neces- 
sarily extent!  quite  up  to  the  periphery,  but  at  the  latter  point  a  margin 
of  iris  may  exist,  uniting  the  two  edges  of  the  deft.  Moreover,  the 
area  of  the  coloboma  may  be  closed  by  a  rudimentary,  darkly  pigmented 
membrane,  which  might  cause  r  iency  of  the  iris  at  this  point 

to  be  altogether  overlooked  by  a  superficial  observer  (Seitz).  If  the 
ti I »ro us  layer  of  the  iris  is  deficient  to  a  greater  extent  than  the  uveal 
layer,  the  edge  of  the  cleft  is  fringed  with  a  distinct  black  margin.  In 
simple  coloboma  iridis,  the  aeuity  of  vision  is  generally  not  at  all 
affected;  it  may  be  very  different,  however,  if  the  affection  is  associated 
with  a  considerable  cleft  in  the  ciliary  body  and  choroid. 

Amongel  the  other  congenital  anomalies  of  the  iris,  we  must  call 
attention  to  the  i.  centric  position  of  the  pupil  {ooreetopia),  and  to  I  he 
cases  in  which  there  exists  more  than  one  pupil  (jpolycoria).  The  eccen- 
tric displacement  of  the  pupil  may  sometimes  be  so  slight  that  it  is 
hardly  observable,  but  in  other  cases  it  is  well  marked,  there  being 
only  perhaps  a  small  rim  of  iris  at  the  side  towards  which  the  pupil  is 
displaced.  Sometimes  both  eyes  are  affected,  and  then  the  displace- 
ment of  the  pupil  may  be  symmetrical.  I  had,  some  time  ago, 
under  my  care  at  the  Royal  London  Ophthalmic  Hospital,  two  very 
interesting  OH  BOB  of  corectopia,  incurring  in  two  sisters,  lu  each  eye 
the  pupil  was  displaced,  and  the  lens  dislocated,  both  these  conditions 
being  congenital.     The  eyes  of  the  parents  were  quite  normal. 

In  cases  of  gj  I   pupil  may  exist  at  some  little  dis- 

tance from  the  original  one,  being  separated  from  it  by  a  more  or  less 
considerable  baud  of  iris,  the  second  pupil  being,  in  fact,  a  partial  colo- 
boma (annular)  of  the  iris.  In  other  cases,  several  small  pupils  exist 
near  the  normal  one,  being  separated  from  it  and  each  other  by  narrow 
trabecular  of  irisr  and  this  coudil  ion  is  evidently  closely  allied  to  that 
of  persistent  pupillary  membrane.  The  existence  of  two  or  more  ptipita 
does  not  generally  produce  any  impairment  of  sight,  or  give  rise  to 
monocular  diplopia  or  polyopia. 

Per/tisknce  of  the  pupillary    memorttflS   is   a   rare   ntJection,   and   is 

characterised  by  the  preaanoe  of  one  or  more  delicate  fibrillar  bauds, 
springing  from  the  larger  circle  of  the  iris,  and  passing  over  the 
smaller  circle  into  the  pupil,  which  tliey  may  either  cross  to  be  inserted 
at  the  other  side  into  the  larger  circle  of  the  iris,  or  they  may  pass  over 
into  a  thin,  pigmented,  circumscribed  membrane,  situated  in  the  area 
of  the  pupil,  and,  perhaps,  at  Inched  to  the  capsule  of  the  lens.  These 
large  brabecnls  are  often  connected  to  each  other  bj  numerous  cross- 
bars of  delicate,   tibrilhe.*     Weberf   has  described  a  very  interesting 

•  For  several  interesting  MM  of  fcbil  afleetiun,  as  well  as  tor  a  brief  rtmmi  of 
the  oases  nitberto  described  in  ophthalmic  liu-iutuiv,  v  ule  two  article!*  of  Culm's  in 
"  Kl.  MonaUbl.,"  1867,  pp.  62  and  119.  f  »  A.  f.  O./'  viii.  1.  337- 
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case,  in  which  the  fibres  formed  a  series  of  arcades.  The  fibrilte  were 
very  thin  and  delicate,  and  were  about  18  or  20  in  number,  and  united 
by  numerous  thin  fibrillar  cross-bars.  They  sprung  from  the  larger 
circle  of  the  iris,  and  passed  straight  over  the  lesser  circle  to  the  centre 
of  the  pupil,  which  was  occupied  by  a  circumscribed,  pigmented,  mem- 
branous patch,  firmly  attached  to  the  capsule  of  the  lens.  Into  this 
membrane  the  fibrillae  were  inserted.  The  remaining  portions  of  the 
capsule,  as  well  as  the  edge  of  the  pupil,  were  quite  free  from  any 
deposits  or  adhesions,  and  the  pupil  acted  perfectly  under  the  influence 
of  light.  It  appears  probable  that  these  remains  of  the  pupillary  mem- 
brane are  more  frequent  in  young  children,  giving  way  and  disappear- 
ing as  the  person  gets  older.  Their  true  nature  is,  moreover,  sometimes 
overlooked,  they  being  mistaken  for  simple  adhesions  between  the  pupil 
and  the  capsule  of  the  lens. 


8.— OPERATIONS  FOR  ARTIFICIAL  PUPIL. 

It  is  unnecessary  to  enter  into  a  description  of  the  various  modes 
of  making  an  artificial  pupil  which  have  been  in  vogue  at  different 
times,  as  they  have  now  been  all  abandoned  in  favour  of  the  following 
operations,  of  which  that  of  iridectomy  enjoys  by  far  the  widest  and 
most  varied  application,  and  hence  demands  at  our  bands  the  most  full 
and  exact  description. 


(1.)  IRIDECTOMY. 


The  following  instruments  are  required 
for  the  operation : — 

1.  A  silver  wire  speculum  for  keeping 
open  the  eyelids.  Weiss's  stop-speculum 
(Fig.  15)  will  be  found  the  best,  as,  by 
means  of  an  easily  adjustable  screw,  it  per- 
mits the  eyelids  to  be  kept  fixedly  apart  at 
any  desired  distance,  so  that  they  cannot 
press  the  branches  together,  and  thus  nar- 
row the  aperture.  This  form  of  speculnm 
is  seen  in  Fig.  15.  If  the  patient  should 
strain  very  much,  and  the  speculum  presses 
upon  the  eyeball,  an  assistant  should  lift  it 
forward  a  little,  so  as  to  remove  it  from  the 
globe. 

2.  A  pair  of  fixing  forceps  for  steadying 


Fig.  15. 
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the  eyeball,      to*  W*Cn  accurately,  and  ft   should  not 

,M,  to  ,inllT  ad  otharwiee  it  will  aaaily  Uartlroag*  the  con- 

jnnctiva.       If  (1.0  latter   Hi  thin   and   rotten  (a*  ia  often  tbe  caae   in 
elderlv  persons)  Wtttfn'i  Rxation   forceps  are  to  be  I,  which, 

instead  of  being  tooled,  are  finely  sen  1  obtain  a  firm 

hold  of  the  conjunctiva1  without  laiUW  *»*»*  it. 

3.  A  broad  bnoe^naped  knife.     lNfc™ld  *  ^  the  "T  " 
as  that  rr,,v^MU,l  in   Pig,  16\     tf  it  .hV' 
wonnd  will  be  considerably  smaller  than   tl.. 
enlarge  it  to  the  same  BM  as  the  laftei\  the  edge  of  nl)L^ 
much  tilted  in  withdrawing  the  instrument  from  tbe  antcrnlt 
But  this  jtr-  iQtioding  ifl  often  somewhat  difficult,  and  may  prove  SP* 
in  the  hands  of  an  inexperienced  operator.  The  shape  of  the  kni 
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Fig.  17. 


vary  with  the  direction  in  which  the  iridectomy  is  to  be  made.  If  it 
is  made  outwards  (to  the  temporal  side)  the  st miii^ht  knife  is  to  be  used* 
But  if  the  iridectomy  ia  made  inwards  or  upwards,  the  blade  must  be 
bent  at  a  more  or  less  acute  angle  (Fig.  17),  according  to  the  promi- 
nence of  the  nose  or  of  the  upper  edge  of  the  orbit.  If  the  anterior 
chamber  is  extremely  shallow,  so  that  the  iris  is  nearly  in  contact  with 
the  cornea,  and  especially  if  the  pupil  is  at  the  same  time  dilated,  it 
will  be  better  to  make  the  incision  witli  Vim  Graefe's  narrow  cataract 
knife,  than  with  the  lauer.sh.-iped  one.  For  with  the  former  we  can  skirt 
tin-  edge  of  the  anterior  chamber,  and  make  a  large  incision  without  any 
risk  of  wounding  the  lens. 

4.  Tbe  iris  forceps  should  catch  most  accurately,  and,  when  closed, 
should  be  perfectly  smooth  at  the  extremity;    for  if  they 
and  irregular,  they  will  scratch  and  tear  the  iris  and  the  lips  of  the 
incision,   and   thus   perhaps   set   up   some   irritation.     They   may   be 
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straight  (Fig-  18)  when  the  iridectomy  is  made  outwards,  although  I, 
ev»  ii  here,  |irtt'<T  bo  have  them  Blightly  bent.  For  Hie  upward  or  inward 
operation  they  must  U   l« nt  at  a  still  more  acute-  angle  (Fig.   It'). 

5.  The  iris  scissors  (Fig.  20)  should  be  bent  at  an  angle,  and, 
though  sharp,  should  not  lx?  too  finely  pointed.  Care  should  be  taken 
that  .the  blades  close  tightly,  and  do   Bfl  de  each  other,  which 

may  easily  occur  in  such  slight  scissors,  if  the  joint  iB  not  sufficiently 
strong  and  firm.  Instead  of  these,  a  pair  of  scissors  curved  on  the  Hat 
(as  shown  in  Fig.  29,  p.  185)  may  also  be  used. 


Fig.  19. 
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The   operation  is  to  bfl   performed  in  the  following  maimer: — The 
patient  is  to  bo   j  |  >ent  position,  either  in  bed  or 

on  a  couch,  the  head  being  slightly  elevated.  Unless  there  be  very 
exceptional  reasons  to  the  contrary,  chloroform  should  always  be 
administered.  I  prefer  to  use  it  in  all  eases  of  iridectomy,  «  s|«  <aally  if 
tlie  eye  is  acutely  inflamed)  for  \\w  operation  is  then  often  very  painful  j 
and,  however  courageous  and  determined  the  patient  may  be,  be  may 
tind  it  impossible  to  control  some  sudden,  involuntary  movement  of  tin 
eye  or  head,  which  may  endanger  the  result  of  the  operation,  or  even 
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Fig.  21. 


imperil  r  of  the  eye.    But  if  chloroform  is  employed,  it  should 

be  given  bo  as  to  anaesthetise  the  patient  completely,  and  render  him 
quite  passive,  otherwise  he  may  prove  far  more  unruly  than  if  none 
had  been  administered  ;  and  the  operation  is  of  so  delicate  a  nature 
that  absolute  quietude  of  the  eye  is  necessary.  If  sickness  should 
supervene,  the  further  steps  of  the  operation  must  be  delayed  until  I 
has  passed  aw 

Let  us  now  suppose  that  an  outward  iri  rmed 

upon  the  right  eye  for  the  cure  of  glaucoma.  If  the  operator  is  ambi- 
dexter, he  may  seat  himself  upon  the  couch  or  bed  iu  front  of  the 
patient,  and  make  the  incision  with  his  hit  band.  If  not,  he  should 
place  himself  behind  the  patient  The  eyelids  having  been  opened  to 
the  desired  extent  by  the  stop  speculum,  the  operator  should  seize  with 
a  pair  of  fixing  forcep  anctfva  near  the  inner  side  of  the  cornea, 

exactly  opposite  to  the  place  where  the  incision  is  to  be  made.  The 
straight  iridectomy  knife  is  then  to  be  thrust  into  the  sclerotic,  about 
half  a  line  from  t  fa  .  orneal  conjunctiva  (Fig.  21 ).  and,  the  handle 

of  the  instrument  being  laid  well  back 
towards  the  temple,  the  point  is  to  be 
passed  into  the  anterior  chamber  at  its 
very  rim,  and  carried  on  slowly  and 
steadily  towards  the  opposite  Bide  until 
the  incision  is  of  the  desired  extent. 
Tin-  knife  is  then  to  be  slowly  and  gently 
withdrawn,  fche  aqueous  humour  being 
allowed  to  flow  off  as  slowly  as  pos- 
sible, so  that  the  relief  of  the  intra-oeular  pressure  may  not  be  sudden, 
otherwise  this  will  cause  a  rapid  overfilling  of  the  intra-oeular  falo 
vessels,  and  perhaps  a  rupture  of  the  capillaries  of  the  retina  and  choroid, 
producing  sometimes  i  08X71  hflemorrhage.    When  tho  knife  has 

been  nearly  withdrawn  from  the  anterior  chamber,  the  handle  is  to  be 
soni<  ed,  so  that  the  upper  edge  of  the  blade  is  slightly 

ated,  aud  the   upp)  of  the  internal  incision  should   then  be 

enlarged  to  a  size  corresponding  to  the  external  incision.  The  same 
proceeding  may  be  repeated  downwards,  or  the  incision  may  be 
enlarged  to  the  required  extent  with   a  pair  of  blunt  -j..  sors 

curved  on   the  flat,     the   one  point  ntroduced  just    within   the 

anterior  uh&m  I  upwards  and  down- 

wards. 

On  the  completion  of  the  section,  the  forceps  are  to  be  handed 
m  assistant,  who  should,  if  necessary,  fix  the  Bye,  being  eareful  at  the 
a  or  drag  upon  the  eyeball,  but  simply  to 
gen;  If  the  iris  does  not  protrude  through  the  lips  of  the 

won  operator  should  pass    the  iris  i  closed)  into  the 
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chamber,  and  then,  opening  them  somewhat  widely,  he  should 
a  fold  of  the  iris,  and  draw  it  g<  >ugh  the  incision  to  the 

requisite  extent,  and  cot  it  off  with  the  nilBOti  quite  olem  fco  tike  lif »s 
of  the  wound  (Fig,  22).     The  excision  of  the  iris  may  be  done  either 
the  operator   himself,   or    by    an 
isistant.    In  the  former  case,  the  iris 
>rceps  should  be  held  in  the  left  hand, 
id  the  scissors  in  the  right,  as  it  in- 
quires some  practice  to  use  the  latter 
well  with  the  left  hand.     If  a  portion 
of  the  iris  protrudes  into  the  ire 
there  will  be  no  occasion  to  introduce 
the  forceps  into  the  anterior  chamber, 
but   the    prolapsed   portion    is   to  be 
uzed,  and,  if  IIIHMHIIHIJ,  dnnwi   Kith 
somewhat  further  and  divided. 

The  portion  of  iris  may  be  excised  with  one  cut,  or  else  this  may  be 
done  according  to  either  of  the  following  modifications  introdu< 
Mr.  Bowman. 

The  protruding  portion  of  iris  may  be  drawn   to  the  right-hand 
igle  of  the  incision,  and   partly  divided  close  up  to  the  angle,    the 
other  portion  being  then  gently  torn   from  its  ciliary  insertion  (slight 

«ssors  aiding  in  the  division),  and  drawn  to  the  op, 
angle,  to  be  there  completely  cutoff.     This  mode  of  operating  is  illus- 
Ln  Fig  23,  ».?,  the  prolapse  drawn  down  to  the  lower  (right-hand) 

' .    of  the   incision,    where  the  in- 
portton  is  to  be  ihvided,  and  the 
other  drawn  up  in  the  direction  of  6,  to 
.  pper  angle  of  the 
<  »r  again,   the  prolapse  (Fig.    '24,  a), 
be  divided   into   two  portions  at  6. 
The  lower  portion   i»   to  be  drawu  in  the 
direction  of  0,  to  the  lower  eagle  of  the 
incision,  and  snipped  on"     The  upper  por- 
tion is  then  to  be  drawn  in  the  din  • 
of  r^  and  also  divided.     There  in,  how- 
ever,  this   disadvantage  in  this  mode  of 
>ratiug,  that,  if  there  is  mueh  haemor- 
rhage, the  npper  portion  of  iris  is  *< 
what  hidden,  or  it  may  slip  back  into  th. 
ttcrior  chamber,  and  have  to  I  n 


Fig.  23. 
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But   either   method,   if  well    accom- 
plished,  will  yield  an  excel  I  taift]  pnpil.     The  bk  will  be  torn 
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away  quite  up  to  its  ciliary  attachment,  and  the  pupil  will  consequently 
reach  quite  up  to  the  periphery  (Fig.  25). 

If  there  is  any  hemorrhage  into   the 
anterior  chamber,  the  blood  should  l>e  per- 
mitted to  escape  before  congnlation,     A 
small  euivtie  is   tu   be  inserted    lietween 
the  lips   of   the    wound,    slight   pressure 
befog  Hi    the  sumo  time  made  upon  the 
!     the    fixing   forceps,    so   as    to 
tu  iIjI  ri.     the  escape   of  the   blood.       Hot 
if    the  latter  does  not  escape   readily,  it 
should  not  bo  forced  out,  but  he  permitted   to   remain,  as  it  will  soon 
be  absorbed,  especially  if  a  compress  bandage  is  applied. 

I  have  describe*]  the  mode  of  performing  iridectomy  in  the  outward 
direction,  as  this  is  the  easiest,  and  it  may  therefore  be  wise  for  a  per- 
fectly unskilled  Operator  to  make  it  at  first  in  this  direction,  until  he 
has  gained  a  nitron  degree  oi  pi.jetice  and  dexterity,  aod  then  to  pass 
over  to  the  upward  or  inward  ineision.  The  operation  in  cither  of  the 
latter  directions  is  certainly  more  difficult  than  the  temporal,  on  account 
of  the  prominence  o£  i lie-  nose  or  upper  edge  of  the  orbit,  and  the  con* 
sequent  necessity  of  employing  a  knife  bent  at  a  more  or  less  acute 
angle,  which  an  unskilled  operator  may  find  somewhat  difficult  to  keep 

quite  Hal. 

The  size  of  the  iridectomy  and  the  direelion  in  which  it  is  to  bfi 
made,  should  vary  with  the  purpose  for  which  the  operation  is  performed. 
Thus,  if  it  be  done  solely  for  the  purpose  of  arresting  inthimmation, 
or  of  diminishing  intra-ociilar  tension,  it  should,  if  possible,  always  be 
made  directly  upwards,  for  then  the  upper  Lid  will  cover  the  greater 
portion  of  the  artificial  pupil,  and  thus  not  only  hide  the  slight  defor- 
mity, but  also  cut  off  much  of  the  irregularly  refracted  light.  In  these 
cases,  more  especially  in  glaucoma,  the  incision  should  be  made  some- 
what in  the  I  so  that  the  iris  mn3T  be  removed  quite  up  to  the 
ciliary  insertion,  and  should  bo  of  a  sufficient  size  to  permit  of  the 
excision  of  about  one-fifth  of  the  iris.  We  find  that  if  both  these 
requirements  are  not  fulfilled,  the  beneficial  effect  of  the  iridectomy  in 
checking  the  inflammation  and  the  increase  in  the  tension  is  either 
greatly  diminished  or  not  permanent. 

But  when  iridectomy  is  performed  simply  for  the  purjioRe  of 
making  an  artificial  pupil  through  which  to  admit  the  light,  as  in 
opacity  of  t&e  cornea,  lamellar  cataract,  etc.,  it  should  be  made  of  a 
much  smaller  size,  ami,  if  possible,  inwards,  as  the  visual  line  rails  the 
cornea  slightly  towards  die  inner  side  of  the  centre.  Bui  with  regard 
to  the  position,  we  must  be  guided  by  the  condition  of  the  OCT 
endeavouring  to   make    (he  artificial    pupil    opposite    to  that    portion  of 
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an  re  to  remember,  that  whilst,  on  the  one  hand,  it  should  be  sufficiently 
large  to  admit  of  the  easy  introduction  of  the  hook  or  forceps,  it  must 
not,  on  the  other,  be  too  wide,  otherwise  the  strangulate!  portion  of  the 
iris,  with  the  ligature,  may  be  drawn  into  the  anterior  chamber  when  the 
aqueous  humour  It)  QOfWITirnltttniV      The  incision  having  been  OQmpL 
soul  the  broad  needle  removed,  a  small  loop  of  very  fine  black  silk  is  to 
be  placed  directly  over  the  wound.     A  blunt  platinum  or  silver  hook 
(bent  at  the  requisite  angle)  is  then  to  be  introduced  through  the  loop 
into  the  anterior  chamber  to  the  proximate  edge  of  the  pupil,  which  is 
to  be  caught  up  by  it,  and  then  the  portion  of  iris  thus  secured  is  to  be 
carefully  and  gently  drawn  forth  into  the  loop.    If  it  is  desired  to  Btreioh 
the  opposite  portion  of  the  iris,  so  as  to  bring  it  opposite  an    opacity 
in  the  cornea  or  lens,  anil  thus  Ui  displace  the  pupil  considerably  to  the 
side  of  the  incision,  the  operator  must  be  extremely  careful  that,  wl 
drawing  forth  the  iris,  he  does  not  cause  a  separation  of  the  opposite 
border  from  its  ciliary  attachment  (coredin  lysis),  which  may  be  easily 
done  if  the  iris  be  put  too  much  upon  the  stretch,  or  drawn  forth  some- 
what roughly.     As  soon  as  a  sufficient  portion  of  iris  lies  within  the 
loop,  an  assistant,  with  a  pair  of  broad  cilia  forceps  in  each  hand,  seizes 
the  two  free  ends  of  the  loop  and  ties  this  tightly,  so  as  to  include  the 
prolapsed  iris  firmly  within  it.  In  tightening  the  ligature,  he  should  not 
draw  the  ends  of  the  loop  away  from  the  eye,  but  should  follow  the  cur- 
vature of  the  sclerotic.     The  ends  of  the  ligature  are  then  to  be  cut  off, 
the  one  being  left  somewhat  longer  than  the  other,  in  order  that  it  may 
be  readily  seized  with  the  forceps,  if  the  loop  should  show  a  tendency  to 
be  drawn  into  the  anterior  chamber.     The  little  strangulated  portion  of 
iris  quickly  shrinks,  and  the  loop  may  be  removed  on  the  second  or  third 
day.     But,  instead  of  the  hook,  the  canula  forceps  may  be  employed,  the 
iris  being  seized  by  them,  about  midway  between  the  edge  of  the  pupil 
and  its  ciliary  attachment.     The  hook  is,  however,  to  be  preferred. 

1  have  above  described  the  operation  which  is  to  be  performed  when 
the  artificial  pupil  is  to  extend  to  the  periphery,  Bat  if  we  desire 
simply  to  displace  and  enlarge  the  original  pupil  from  its  cent  nil 
position  towards  one  side,  preserving  at  the  same  time  the  const  1 1 
pupillae  intact,  the  peripheral  portion  of  the  iris  must  be  seized  with  the 
canula  forceps,  and  drawn  forth  through  the  loop  until  the  pupil  0 
pies  the  desired  position,  when  the  ligature  is  to  be  tightened. 

It  may  occasionally  occur  that,  although  the  sight  is  considerably 
improved  by  the  iridodesis,  the  patient  greatly  feels  the  want  of  more 
light,  and  a  stronger  illumination  of  the  retinal  image.  In  such  c 
Mr.  Critchett  has  succeeded  admirably,  by  making  a  second  iridodesis 
in  the  same  eye,  in  such  a  manner  as  to  enlarge  the  pupil  and  alter  its 
shape,  giving  it  a  somewhat  crescentic  form,  with  the  two  corners  of  the 
crescent  eut  off. 
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posterior  synechias  should  then  bo  carefully  ascertained  with  the  oblique 
illumination,  for  upon  their  position  and  number  must  depend  the  situa- 
tion of  the  incision,  and  with  regard  to  the  latter  it  should  be  rcmem- 
tared  that  no  adhesion,  directly  behind  the  incision  through  which  the 
da  book  has  to  be  introduced,  can  ta  torn  through.  It  is  beBt, 
therefore,  (io  make  the  incision  sit  a  point  situated  sideways  to  the  prin- 
cipal adhesion* ;  thus  if  there  are  two  adhesions  opposite  to  each  other, 
in  i.sions  Bhonld  be  made  between  them,  so  that  by  a  simple  half 
ton  of  the  spatula  each  may  be  easily  torn  through.  If  there  are 
several  adhesions  and  our  broad  unattached  portion  of  the  pupil,  the 
incision  should  be  made  opposite  the  latter.  Mr.  Streatfeild  recommends 
that  the  broad  needle  should  be  rapidly  withdrawn  from  the  anterior 
chamber,  bo  as  to  allow  as  little  of  the  aqueous  humour  to  escape  as 
possible.  Whereas  Weber  prefers  to  withdraw  the  instrument  very 
slowly,  so  as  to  permit  the  gradual  escape  of  the  aqueous  humour,  in 
order  that  the  Crystalline  lens  may  come  in  contact  with  the  cornea  and 
thus  be  tteadii  d  j  the  spatula  will  glide  over  the  former,  aud  there  is  less 
ehunie  of  injuring  the  capsule. 

The  incision  having  been  finished,  a  small  spatula  hook  (Fig,  20)  is 
introduced  into   the  anterior  chamber,  and,  with  a   somewhat 
^  lateral     M  Wriggling  M     movement,  the  instrument  is    passed 

slightly  beneath  the  iris,  at  a  point  free  of  adhesions,  and  is 
then  passed  behind  the  nearest  adhesion,  and  drawn  gently 
and  slowly  towards  the  operator;  so  that  it  breaks  down  the- 
band  before  it,  care  being  taken  to  keep  it   quite  parallel  to 

It  lie  iris,  lest  the  capsule  of  the  lens  should  be  injured.  The 
adkenoa  Eflifty  yield  at  once  before  the  pressure  of  the  spatula, 
but  if  it  resists,  it  may  be  caught  in  the  hook  ami  thus  torn 
through. 
Dr.  Fassavant*  does  not  use  the  hook  in  performing 
corel y sis,  but,  after  having  made  the  opening  in  the  cornea 
with  the  broad  needle,  seizes  the  iris  with  a  pair  of  iridectomy  forceps, 
and,  gently  drawing  it  somewhat  towards  the  incision,  thus  detaches 
the  adhesion.  Where  several  posterior  synechia?  exist,  he  repeats  the 
operation  after  a  day  or  two.  He  has  thus  operated  with  success  on 
more  than  50  cases. 


(5.)  IRIDODIALYSIS. 

1  f  nearly  the  whole  cornea  is  opaque,  and  there  is  only  a  narrow 

transparent  rim  left,  it  may  be  advisable  to  adopt  this  mode  of  forming 

pupil,  for  if  the  incision  is  made,  as  in   iridectomy,  in  the 

sclero-eorueal  junction,  it  is  sometimes  followed  by  some  opacity  of  the 

A.  f.  O  "  15.  1,  259. 


IRIDODIAI 


iyi 


cornea  close  to  the  incision,  and  this  wonld  p  disadvantageous 

re  tbc  ran  of  clear  cornea  is  but  very  narrow.  An  incision  is  made  in 
the  cornea  frith  a  broad  needle,  at  a  sufficient  distance  from  the  point 
where  the  iris  is  to  be  removed  from  its  ciliary  attachment,  for  the 
forceps  or  hook  to  be  easily  managed.  A  fine  pair  of  iridectomy  for 
canula)  forceps  is  passed  into  the  anterior  chamber,  a  fold  of  iris 
seized,  gently  torn  from  its  insertion,  and  a  portion  drawn  fori  h  through 
the  incision  and  snipped  off.  Thus  a  marginal  pupil  can  be  made  oppo- 
site the  transparent  edge  of  the  cornea.  Should  the  vicinity  of  the 
incision  become  a  little  clouded,  this  will  be  at  some  distance  from  the 
new  pupil. 


I  must  now  briefly  enumerate  the  different  diseases  in  which  an  iri- 

bomj  is  indicated.     These  may  be  divided  into  two  groups,  viz. :  — 

those  affections  in  which  the  operation  ifl  performed  for  the   purpose  of 

diminishing  inflammatory  symptoms  and  an  increase  in  the  eye-tension, 

and  those  in  which  the  object  is  simply  to  make  an  artificial  pupil. 

(hi  first    group    it    is   indicated — L     In   ulcers    of   the    DCW 
which  threaten  extensive  perforation,  or  cases  of  sappurati  itis. 

The  iridectomy  diminishes  the  infra-ocular  tension,  and  thus  affords  a 

arable  opportunity  for  the  process  of  reparation,  ami  also  improves 
the  nutrition  of  the  parts.  2.  If  the  cornea,  after  perforation,  shows  a 
tendency  to  become  prominent  and  staphylomutous  at  this  point,  and 
more  especially  if  there  is  any  increase  in  the  intra-ocular  Un^on. 
&  In  obstinate  fistula  of  the  cornea,  and  in  prolapse  of  the  iris.  1  In 
recurrent  or  chronic  iritis  and  irido-choroiditis,  particularly  if  the  com- 
munication between  the  anterior  and  posterior  chambers  is  interru pled 
by  circular  synechia.  Also  in  cases  in  which  a  foreign  body  has  Ik  < 
lodged  in  the  iris,  or  a  tumour  or  cyst  exists  in  the  latter.  •*.  In 
i  ni  i :  aract,  accompanied  by  much  swelling  of  the  lens  sul  stance, 

great  irritation  of  the  eye,  and    augmented  tension.     Also  in  various 

r  cataract,  the  object  being  partly  to  prevent    brnkifl 
flie  iris  during  the  extraction  of  the  lens,  and  partly  to  diminish  the 
tendency  to  subsequent  inflammatory  complications.     6.   In  the  exten* 

group  of  glaucomatous  diseases,  in  which   there  is  increase  of  tin- 
intra-ocular  tension,  leading  finally  to  excavation  of  the  optir  » 
blindness.     The  importance  of  an  early  operation  in  such  cases  cannot 
timatcd. 
In  ti  of  cases,  in  whieh  the  object  of  the  iridectomy  is 

simply  to  all'onl  an  artificial  pupil,  it  is  indicated  in  the  following  affec- 
tions : — 1.  In  Opacities  of  the  cornea,  also  in  conical  cornea.  In  the 
hit  ter  case,  the  object  of  the  operation  is,  however,  si  rictly  speaking,  two- 
fold, vis  :  to  diminish  the  intra-ocular  tension,  and  also  to  make  a 
pupil  Opposite  a  portion  of  the  cornea  whose  curvaturo  is  but  slightly. 
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if  at  all,  altered.      2,  In  occlusion  of  the  pupil  after  iritis, 
lamellar  cataract,  and  in  dislocation  of  the  ki 


8.  In 


9.— CHANGES  IN  THE  FORM  AND  CONTENTS  OF  THE 
ANTERIOR  CHAMBER. 


The  size  of  the  anterior  chamber  may  undergo  considerable  altera- 
tion. Thus,  if  the  intra-ocular  tension  be  much  augmented,  or  the  iris 
is  bulged  forward  by  a  collection  of  fluid,  or  by  exudation-massea 
between  the  posterior  surface  of  the  iris  and  the  capsule  of  the  lens, 
the  anterior  chamber  may  be  extremely  shallow,  the  Q  perhaps 

almost  in  contact  with  the  posterior  surface  of  the  cornea.  Whereas, 
when  the  anterior  portion  of  the  eyeball  is  distended  and  enlarged 
(hydrophthalmos),  or  when  the  crystalline  lens  is  absent  or  displaced, 
the  anterior  chamber  increases  in  depth.  The  size  of  the  latter 
varies  according  to  the  age,  and  the  state  of  refraction.  It  diminishes 
with  advancing  years,  and  is  deeper  in  myopic  and  more  shallow  in 
hypermetropic  persons. 

Effusions  of   lymph  and   pus   may  take   place    into   the   anterior 
chamber,  and  sink  down  to  the  bottom  in  the  form  of  hypopyon,  which 
may  attain  a  considerable  size,  and    even   fill   the  whole  of  the  anterior 
chamber.     Tin-  lymph  or  pus  may  be  effused  either  from  the  cornea, 
iris,  or  1 1  body,  as  has  been  described  at  length  in  the  articles 

Upon  the  diseases  of  these  parts, 

Blootl  may  also  bo  effused  into  the  anterior  chamber,  this  condition 
b«  •  i  e .  I  '  *  1 1  ypaprui  a .  * '    The  h  a?m  orrhage  may  be  ei  the  r  spontaneous 

or  tianer  3  origin.    In  the  latter  case,  it  maybe  due  to  a  wound 

of  t : .  iris,  ciliary  body,  etc.,  or  it  may  be  produced  by  a  simple 

fall  upon  the  eye  (as  from  a  cricket  or  racket  ball,  a  "  cat,"  or 
a  blow  from  r  without  any  rupture  of  the  external  coats  of  the 

tilled   with   blood,   and,  when  this  has 

lly  absorbed,  we    tind  perhaps  that  the  lens  has  been  dis- 

also  haemorrhage  into  the  vitreous  humour. 

''mitt  is  of  rare  occurrence.     It  has  been  known  to 

'  istruatton,  perhaps  vicariously, 

have  ceased.     Cases  have  been  recorded  in  which 

rily   produ  I   blood   into  the 

rapidly  shaking  his  head.*     The  best 

is  the  application  of  a  firm  compress  bandage  to  the  eye,  for 

f  the  blood  more  than  any  other  remedy 
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CHANGES  IN  THE  FORM,  ETC.,  OP  THE  ANTERIOR  CHAMBER.      IN3 

If  there  is  much  irritability  of  the  eye   OF  any  iritis,  atropine  drops 
should  be  frequently  applied, 

For  -  portions  of  metnlt  gun  cap,  splinters  of  glass, 

,  may  penetrate  the  cornea   and    become   lodged   in 
anterior  chamber,  lying  either  free  in  it,  or  being  perhapg  partly  adherent 
to  the  cornea  or  the  iris,  nnd    partly  situated  in  the  anterior  chamber. 
Their  presence   in   the  latter  frequently  sets  np  severe  iritis  or  irido- 
Uni  in  other  oaeoo,  after  the  Linxnediafa  of  the  Injury 

httfl  passed  away,  the  foreign  body  may  remain  for  many  years  inno- 

l -,  without  cither  provoking  any  serions 

v  fco  the  affect  or  symptoms  of  sympathel  le  in  the 

or  I  in       Thus  Saemisch*  records  a  case  in  which  a  fragment  of  «tono 

El  in  the  anterior  chain)*  r  without  exciting  any 

•  m •>      The  foreign  body  had  originally  beoome  lodged  in  the 

latter  became  absorbed,  and  then   the   I  fell 

into  the  antei  I  to  the  secondary  oatai 

by  a  fine  filament.     As  it   had  set  up  some  irritation  a  fortnight  beU 

patient  consulted    Saciuiseh.  the  latter  extracted   it  successfully  by 
ft   large  line;  □  in  the  cornea  combined  with   an  iridecb 

■  fragment  of  stone  which  had  re- 
ntd   f'tirtr.n  years  in  the  anterior  chamber,  without  causing  any 

In  removing  reign  bodies  from  the  anterior  chamber,  earn 

must   be  taken   that    the   incision  in  the  cornea  is  of  a  sufficient 
id  so  el  foreign   body  con  be  easily  reached;  a  li 

dectomy  should  then  be   made,  and  the  foreign  body  Pfljeod  witi 

or  an  iris  hook,  and  extracted.     If  the  foreign  body 
a  splinter  •  »!'  steel)  is  partly  in  the  cornea  tly  in  the 

•r  chamber,   the  blade  of  the  iridectomy  knife  or  of  the  broad 
mi  it,  so  as  to  steady  it  and  pneh  it  forward 
•  a,  when  its  anterior  extremity  should  b< 
Spa,  and  then  it  can  be  readily  extracted, 
■>'  are  sometimes  met  with   is   the   anterior  chamber,   and 
I  this  kind  have  been  recorded  by  different  authors. 
The  diagnosis  is  not  difficult,  for  I  animal  is  noticed  in  the  form 

of  a  small  transparent  vesicle,  generally  lying  upon  the  surface  of  the 
shows    at    times    very  decided    movements,    more 
ly  when   the  pupil   is  stimulated  to  active  contraction  by  the 
•f  strong  light  i  and  neck  of  the  animal  being  then  perhaps 

>ut  and  moved  about.     The  cyslieercns  may  free  in 

the  anterior  chamber,  or  be  partly  adherent  to  the  iris  or  conn  -a.     The 
saie  of  Mr.  Pridgin  Teale'sJ  illustrates  admirably  the  symp- 
•  m  Klip,  MonsUbmMcr,"  1805,  46. 
MouAtibl.,"  1867,  36.  t  **«  L-  °-  ,l  ***■ 
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Fig.  27. 


toras  presented  by  the  presence  of  a  cysticercus  and  the  mode  of 
treatment  to  be  adopted  : — "Mary  Isabel  Bateman,  set.  10,  living  at 
Anerley,  was  brought  to  me  on  June  2nd,  in  consequence  of  tenderness 
of  the  right  eye.  On  examining  the  eye  there  was  seen  (vide  Fig,  27) 
on  the  surface  of  the  lower  part  of  the  iris 
an  opaque  body,  constricted  in  the  middle, 
and  rather  longer  than  a  hemp  seed,  which 
was  evidently  causing  some  distress  to  the 

The  conjunctiva  was  slightly  injec 
the  cornea  was  bright,  but  dotted  on  its 
posterior  surface  with  minute  spots,  as  in 
corneo-iritis  ;  the  iris  was  active,  except  at 
the  situations  of  the  white  body,  near  which  it 
was  adherent  to  the  capsule  of  the  lens.  Ten- 
sion normal.  Reading,  No.  16  Jager."  The 
mother  stated  that  for  two  or  three  years  the  eye  had  been  occasion- 
ally inflamed.  Six  weeks  ago  she  first  noticed  a  speck  on  the  iris,  about 
the  size  of  a  pin's  head,  which  became  doubled  in  size  at  the  end  of 
five  weeks.  The  child  had  always  been  delicate,  and  had  long  suffered 
from  thrcad-worcns,  but  never  from  tape-worm.  On  June  9th  Mr.  Teale 
made  an  incision  at  the  margin  of  the  cornea  with  a  cataract  knife  and 

withdrew  the  piece  of  iris 
on  which  the  animal  was 
fixed,  and  cut  it  off  without 
destroying  i.he  oyeJ 
When  removed  from  the 
eye,  the  slow  movements  of 
I  \m  body  and  changes  of 
shape  were  easily  detected. 
On  examination  with  the 
mienweope,  the  head  and 
neck,  surmounted  by  the 
circle  of  booklets  and  four 
suckers,  were  seen  to  pro- 
Irom  the  side  of  the 
body  (vide  Fig.  28). 

The  removal  of  the  cys- 
ticercus was  soon  foil* 
by  the  disappearance  of  all  symptoms  of  inflammation  and  irritability 
of  the  eye,  and  four  months  ei  hi  the  patient  was  able  to  read 

I  ■ 

10.— IRIDO-CHOROIDITIS. 

I  have  already  pointed  out,  when  spoking  of  iritis,  that  on  account 
of  the  close  relationship  between  the  iris,  ciliary  body,  and  the  choroid 
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(which  in  truth  form  one  continuous  tisane,  the  uveal  tract),  any  in- 
flammation commencing  in  the  iris  is  very  prone  to  extend  to  the  ciliary 
body  and  choroid,  Of  rice  vtrrsd,  The  D  tent  cause  of  such  an  exten- 

sion of  the  inflammation  of  the  iris  to  the  choroid  is  to  be  sought  in  the 
■  nee  of  considerable  posterior  synechia?,  or  still  more  in  complete 
exclusion  of  the  pupil.*     In  such  casts,  the  recurrein  inflam- 

mation, and  its  extension  to  the  ciliary  body  and  choroid  are  partly  due 
to  the  constant  irritation  and  teasing  kept  up  by  the  adhesions  at  the 
edge  of  the  pupil,  preventing  the  normal  dilatations  and  ions 

of  the  pupil,  which  take  place  in  accordance  with  any  alteration  in  the 
degree  of  illumination,  the  movements  of  the  eye,  and  the  changes  in 

le  accommodation.  But  it  is  still  more  caused  by  the  interrupt 
in  the  communication  between  the  anterior  and  posterior  chamber  ( in 
cases  of  exclusion  of  the  pupil),  which  prevents  that  regulation  and  just 
balance  of  the  intra-ocular  tension  in  front  and  behind  the  iris,  which 
always  exists  in  the  healthy  eye.  Thus,  if  there  is  any  increase  in  the 
vitreous  humour,  the  anterior  chamber  becomes  narrower,  and  contains 
aqueous  humour;  if,  on  the  other  hand,  the  quantity  of  the  aqi 

ininour  is  increased,  the  iris  is  somewhat  cupped  backwards,  and  the 
fluid  in  the  posterior  chamber   diminished  in  epi  hi  this  way, 

changes  in  the  amount  of  the  fluids  in  different  parts  of  the  eye  are  pre- 
vented from  exercising  any  deleterious  influence,  if  their  augmentation 
does  not  exceed  a  certain  degree.  For  on  account  of  the  regulation 
between  the  anterior  and  posterior  chamber,  no  harm  tieerui  s.  But  it 
is  quite  different  when  this  communication  is  stopped,  and  the  iris  forms, 
so  to  say,  a  firm  barrier  between  the  anterior  and  posterior  chamber. 

For  if  there  is  any  increase  of  tension  in  the  posterior  portion  of  the 
it  cannot  then  be  relieved  at  the  expense  of  fluid  in  the  anterior 
chamber,  consequently  a  stasis  occurs  in  the  circulation  of  the  inner 
tunics  of  the  eyeball,  which  is  soon  followed  by  inflammatory  compli- 
c;ii  inns  of  a  serious  nature. 


In  practice  we  can  distinguish  two  principal  forms  of  irido-choroi- 
ditis,  presenting  certain  characteristic  differences,  which  it  is  of  con- 
sequence to  observe,  not  only  with  regard  to  the  prognosis,  but  also  with 
regard  to  the  line  of  operative  treatment  which  is  required  in  each. 

In  tfoe  first  form  the  disease  commences  with  iritis,  and  it  t lie  pupil 
Kl  not  kept  widely  dilated  with  atropine,  posterior  synechia?  soon  form 

•  I  must  remind  the  reader  that  by  this  term  "exclusion  of  the  pupil"  is 
Leant,  that  the  adhesion  between  the  «  rtge  of  the  pupil  and  fclie  capsule  of  the  lens 
extends  completely  round  the  circumference  of  the  pupil,  and  thus  ahuts  off  the 
communication  between  the  anterior  and  posterior  ehrwnher  The  area  of  the  pupil 
may,  in  such  a  case,  be  perfectly  eks*  and  imoecnptad  by  lymph.  If  this  is  not  the 
case,  but  it  is  filled  with  a  deposit  or  plug  of  lymph,  it  is  termed  u  occlusion  ■  of 
pil,  and  this  iuTolves  also  exclusion. 
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and  rapidly  lead  to  exclusion  of  the  papil  from  circular  synechia- 
The  pupil  mar  remain  clear  excepting  just  at  its  edge,  where  it 
a  well  marked  border  of  pigmented  exudation.  Gradually  we 
thai  small  knob-like  bnlgings  show  themselves  in  the  iris,  which 
remain  chiefly  confined  to  one  portion,  or  extend  more  or  less  to  the 
whole  of  it,  so  that  the  iris  is  bulged  forward  into  numerous  pro- 
minences, like  sails  before  the  wind.  This  bulging  is  not  doe  to 
firm  exudation  on  the  posterior  surface  of  the  iris,  but  to  a 
effusion  behind  it  ;  and  the  partial  bulging  is  due  to  the  Fact  that 
portions  of  the  iris  resist  the  pressure  of  the  fluid  more  than 

by  such  cases  is  very  peculiar  and  cha- 

On  account  of  the  firm  adhesion  of  the  whole  circumference  of  the 
pupil  to  the  capsule,  the  iris  cannot  at  this  point  yield  to  the 
of  the  fluid  behind  it,  but  bulges  out  between  the  pupil  and  its 
adhesion  into  more  or  leas  numerous,  knob-like  protuberances,  which 
are  sometimes  so  considerable  in  sine,  as  to  come  in  contact  here 
there  with  the  posterior  surfrce  of  the  cornea.  The  bulge  slopes gradi 
ally  down  towards  the  circumference  of  the  cornea,  but  passes  steeply 
down  to  the  pupil,  which  lies  in  a  crater-like  depression. 

The  iris  is  mostly  rery  much  discoloured,  and  of  a  grey  ash-like, 
or  greenish  tint.     On   closer  examination,  more  especially  with 
oblique  illumination,   it   will  be  seen  that  its  fibrillar  art 
opened  up  and  stretched  apart,  and  that  it  is  traieraed  by  a  few 


The  tension  of  the  eye  is  generally  at  first  normal,  bat  may  th« 
become  considerably  increased,  finally  however  it  diminishes  more  and 
more  as  lbs  eye  becomes  atrophied.     If  the  pupil  is  clear,  the  sight  i 
at  the  uat*ft  be    good,  but  when  the  bulging  of  the  iris  occurs, 
rapidly   deteriorates.     If  the  refrnctire  media  and  the  pupil  are 
ocntly  clear  to  permit  of  an  ophthalmoscopic  examination,  the  vit 

on  seen  to  be  diffusely  clouded,  with  delicate,  floating, 

fixed  opacities  suspended  in  it,  proring  that  the  dinusm  is  n 

confined  to  the  iris,  but  has  extended  to  the  ciliary  body  and 

If  an  iridectomy  is  made  in  such  a  case,  we  notice  that  when  the  knife 

is  withdrawn,  some  aqueous  hemour  escapes  from  the  anterior  chamber  ; 

but  that  the  latter  is  not  emptied  completely,  in  consequence  of  the 

mtra-ocukr  pressure  not  being  able  to  affect  the  anterior  chamber  on 

the  exclusion  of  the  pupil.     A  sufficiently  large  piece  of  iris 

enerafly  be  seined  with  the  forceps  and  excised,  a  copious  stream  of 

altaneoushr  escaping  from  behind  it.     The   iris 

once  recede*  to  it*  normal  plane,  vren  although,  as  Ton  Graefe 

Lhfl  bulging  part  itself  has  not  been  excised,  but  only  a 

portion  of  iris.    The  artificial  pupil  thus  obtained,  niav  be 
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almost  entirely  clear,  excepting  just  at  the  edge  of  the  pupil ;  or,  as  fre- 
quently occurs,  a  more  or  less  considerable  portion  of  the  uvea  is  found 
to  be  left  behind  hi  it;  the  uvea  having  been  separated  from  the  iris 
proper  by  the  fluid,  and  become  attached  to  the  capsule  of  the  lens. 

The  second  form  of  irido-choroiditis  presents  very  different  appear- 
ances. The  iris,  instead  of  being  arched  forward  in  little  knob-like 
projections,  is  perfectly  straight  and  even  mi  its  surface,  although  it  is 
pressed  forward  towards  the  cornea,  producing  great  shallowness  of 
the  anterior  chamber,  but  the  pupil  is  not  drawn  back.  There  is  com- 
plete exclusion  of  the  pupil,  and  its  area  is  generally  occupied  by  a 
more  or  less  dense  false  membrane,  or  by  a  thick  pi  tig  of  lymph.     The 

we  of  the  iris  looks  stretched,  its  fibrillin  are  indistinct,  its  surface 
discoloured,  and  of  a  dirty  Tcddish  tint,  which  is  partly  due  to  the 
cloudiness  of  the  aqueous  humour,  but  chiefly  to  the  numerous  large 
tortuous  blood-vessels  which  traverse  its  surface  5  there  being  a  con- 
siderable stasis  in  the  venous  circulation  and  mechanical  hypenemia, 
on  account  of  the  inflammatory  affection  of  the  ciliary  body  and  choroid. 
The  pressing  forward  of  the  iris  is  not  due  to  a  collection  of  fluid 
behind  it,  but  to  the  pushing  forward  of  the  lens  (with  whose  capsule  the 
iris  is  intimately  connected  by  means  of  extensive,  thick  masses  of  ex- 
udation), which  yields  to  the  infra-ocular  pressure.  The  false  membrane 
behind  the  iris  is  generally  very  considerable,  consisting  of  a  thick, 
organised,  felt-like  mass  of  exudation,  which  adheres  closely  to  the 
«  apsule  of  the  lens,  and  perhaps  fills  up  a  great  portion  of  the  posterior 
H  Kirn  her.  The  intra-capsnlar  cells  generally  proliferate,  and  become 
clouded,  but  the  lens  itself  often  remains  imusparent. 

In  these  cases,  a  simple  iridectomy  is  of  no  avail,  for  even  if  we 
can  remove  a  portion  of  the  iris  (which  is  often  very  difficult),  the 
opening  thus  made  is  again  rapidly  closed  by  exudation,  for  the 
operation  excites  a  fresh  attack  of  inflammation,  and  finally  such  eyes 
will  undergo  gradual  destruction  from  atrophy,  if  they  are  not  operated 
upon  in  the  manner  described  below. 

I  must  state  that  the  distinctive  characters  of  these  two  forms  of 
irido-choroiditis  are  not  always  so  strongly  marked,  for  we  often  meet 
with  mixed  forms;  or,  again,  the  second  may  supervene  upon  the  first, 
forming,  so  to  say,  I  mOTti  advanced  and  hopeleBS  stage. 

It  has  been  stated  above,  that  irido-choroiditis  may  ensue  upon  an 
inflammation  which  primarily  affected  the  iris  and  then  extended  to  the 
ciliary  lx>dy  and  choroid ;  or  that  it  may  begin  in  the  latter,  and  only 
subsequently  attack  the  iris.  It  is  sometimes  difficult,  at  a  late  stage 
of  the  disease,  to  ascertain  with  anything  like  certainty,  which  course 
the  disease  had  originally  pursued.  The  following  facts  will,  however, 
afford  us  some  guidance.  When  the  disease  originated  in  the  iriB,  wTe  find 
that  there  wrere  well  marked  symptoms  of  recurrent  inflammation,  and 
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that  the  structure  of  the  iris  is  considerably  changed,  licing  much  dis- 
coloured, thinned  and  atrophied.  The  lens  also  becomes  less  frequently 
opaque,  and  only  at  a  much  biter  period.  The  dimness  of  sight  is  like- 
wise less  considerable,  Bud  depends  fit  first  chiefly  upon  the  deposit  of 
lymph  in  the  pupil,  and  only  subsequently  upon  the  cloudiness  of  the  lens 
or  vitreous  humour.  Whereas,  if  the  inflammation  commenced  in  the 
oid,  the  train  of  symptoms  is  different.  There  are  marked  symp- 
toms of  choroiditis,  with  opacity  of  the  vitreous  humour,  followed 
very  generally  by  detachment  of  the  retina,  from  a  serous  or  hemorr- 
hagic effusion.  The  tension  of  the  eyeball  diminishes.  Then  an 
opacity  of  the  lens  supervenes,  very  frequently  commencing  at  its 
postanal  pole,  and  gradually  extending  thence  to  the  whole  lens  sub- 
stance. At  a  later  stage,  the  lens  undergoes  further  degenerative 
changes,  becoming  chalky,  and  transformed  into  a  "  cataracta  ■ 
The  his  may  not  be  ■fleeted  until  a  late  period  of  the  disease,  and 
not  until  some  time  after  the  formation  of  cataract,  or  it  may  become 
inflamed  at  an  earlier  stage ;  but  the  iritis  is  generally  insidious,  and 
not  accompanied  by  any  marked  inflammatory  symptoms.  The  pupil 
becomes  adherent,  lymph  is  effused  in  its  area  and  on  the  posterior 
surface  of  the  iris,  which  may  beCMRBA  bulged  forward  by  fluid,  or  pressed 
forward  by  dense  masses  of  exudation.  Two  very  important  guides  by 
which  to  distinguish  betweeu  this  form  of  irido-choroiditis  and  that 
commencing  wTith  an  inflammation  in  the  iris,  are  the  degree  of  sight  and 
the  state  of  the  field  of  vision.  The  perception  of  light  will  be  far  less 
in  the  former  case,  and  there  will  be  a  marked  contraction  or  absence 
of  that  part  of  the  field  (the  upper)  which  corresponds  to  the  detached 
portion  of  the  retina.  Thus,  if  the  light  from  the  lamp  is  distinguished 
when  it  is  held  in  the  lower  half  erf  the  field,  but  becomes  invisible 
wTheu  it  is  removed  into  the  upper  half,  it  indicates  a  detachment  of  the 
lower  portion  of  the  retina. 

The  sight  is  generally  very  much  impaired  in  cases  of  irido-choroiditis, 
80  that  the  patient  can  only  perhaps  distinguish  large  letters,  count 
fingers,  or  has  only  simple  perception  of  light.  In  irido-choroiditis 
uncomplicated  by  detachment  of  the  retina,  or  glaucomatous  or  atrophic 
changes  in  the  retina  and  optic  nerve,  the  quantitative  field  of  vision 
should  be  good. 

The  jifiHjtwnt  is,  of  course,  very  variable,  according  to  the  stage 
and  form  of  the  disease.  If  a  case  of  irido-choroiditis  ( uncomplicated 
with  extensive  lesions  of  the  choroid,  detachment  of  the  retina,  or 
opacity  of  the  lens)  be  seen  at  the  outset,  whilst  the  changes  in  the  iris 
are  still  but  slight,  the  area  of  the  pupil  clear,  or  only  occupied  by  a 
film  of  exudation,  and  there  are  no  masses  of  exudation  membranes 
behind  the  iris,  the  prognosis  may  be  favourable  if  the  sight  be  still 
tolerably  good,  and  the  field  of  vision  normal. 


i'lTIS. 


I '.HI 


The  first  form  of  roiditis,  in  which  the  iris  is  bulged  forward 

by  fluid,  affords  a  much  better  prognosis  than  the  second.     The  I 
hopeless  of  all,  are  of  course  the  cases  of  irido-choroi  h  detach- 

ment of  the  retina.     In  such  a  i  tin  re  is  no  perceptaoii  of  ! 

lift,  no  operation  should  be  attempted  excepting  for  thi  relieving 

pain,  or  diminishing  the  risk  of  sympathetic  ophthuliniu.  A  certain 
degree  of  atrophy  of  the  eye   (if  it  be  not  too   far  advanced,  and  the 

M  [>t  inn  of  light  and  fieldof  vision  are  good)  does  m  indicate 

an  operation,  for  we  find  that  the  iridectomy  often  arrests  the  atrophy, 
and  that,  the  eye  regain!  its  plumpness,  and  a  normal  df  gm  o!"  t<  tinion. 
iii-fst  tV,  lo-choroiditi*  is  the  presence  of  pos- 

terior synechia?,  above  all,  t  he  circular  form.     The  presence  of  a 
between  the  edge  of  the  pupil  ami  the  capsule  of  the  lens  lead  to  freqn 

-eft  of  the  iritis,  more  lymph  is  effused,  more  synechia*  farmed, 
until  finally  the  pupil  is  excluded,  and  then,  if  this  has  not  already 
occurred,  future  inflammations  are  sure  to  extend  from  the  iris  to  the 
ciliary  body  and  the  choroid.  The  beet  safeguard  against  a  recurrence 
oftl  ad  the  supervention  of  irklo-choroidr  oof 

iritis  wit  I  <- 1  any  posterior  synechia?.     Of  course,  such 

eyes  do  not  enjoy  a  perfect  immunity  from  a  reenrrence  of  iritis  if  a 
sufficient  exciting  cause  should  arise,  but  they  are  far  U  sS  prone  to  it 
than  if  adhesions  have  remained  behind.  Irido-choroiditis  may  also  be 
caused  by  injuries  and  wounds  of  the  eye,  by  the  lod  I  foreign 

bodies  {more  especially  splinters  of  metal,  gun  I  u'lass)  within 

the  eye,  and  by  operations,  particularly  those  for  cataract.  It  may 
likewise  arise  in  OOBMiqBMlH  of  an  injury  to  t!  ye,  thus  con- 

stituting "symputhrni'  ophthalmia/* 

If  the  adhesions  between  the  iris  and  capsule  of  the  lens  are  not 
considerable,  and  are  thin  and  '  1,"   it  may  be  possible  to  tear 

them  through  by  the  prolonged  use  of  a  strong  solution  of  atropine,  or 
to  separate  them  by  operative  interference  (corelysis).  Hut  if  they  are 
firm  and  broad,  and  especially  if  they  extend  all  round  the  edge  of  the 
pupil,  anil  thus   cut off  the  communication    :  and 

posterior  dun  must  have  recourse  to  {rfdeofcuuj  J  for  no  other 

will  suffice  to  guaul  tin-  rye  against  the  dangers  of  irido-e! 
ditis,  or  to  stay  the  progress  of  this  disease  if  it  is  already  present. 

In   the  early  stage,  when  the  adhesions  usive  and 

firm,  and  the  tissue  of  thfl  iria  has  not  yet  undergone  atrophic  changes, 
it  is  generally  not  difficult  to  ol  >  I  erably  good  art  i  ticial  pupil)  I  >y 

of  an  in  a  small  rim  of  iris,  at 

I  dge  of  the  pupil,  iaso  firmly  attached  to  the  capsule  as  not  to  yn-ld 
to  the  traction  of  the  forceps,  but  is  left  I  not  invali- 

date the  result,  if  a  tolerable  sized  piece  of  iris  is  removed,  and  a  clear 
artificial  pupil  and  a   free  communication  |  the  two  chambers 
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should  never  definitively  promise  the  patient  great  improvement  of  sight 
after  the  tirst  operation,  but  prepare  him  for  the  probable  necessity  of 
second.  The  uveal  pigment  is  so  intimately  connected  with  the  capBule 
the  lens,  that  it  is  generally  unwise  to  attempt  to  scrape  a  portion  of 
it  oft*  as  rupture  of  the  capsule  and  traumatic  cataract  might  ensue.  If 
we  therefore  tiud  that  so  considerable  a  portion  of  the  artificial  pupil 
(the  natural  one  being  also  blocked  up  by  lymph)  is  occupied  by  the 
uvea  As  greatly  to  impair  the  sight,  it  will  be  best,  at  a  later  period,  to 
make  another  iridectomy  in  a  different  direction,  in  the  hope  that  at  t  i 
point  there  may  be  less  deport  open  the  capsule.  By  this  means,  or 
even  by  a  third  iridectomy,  we  may  succeed  in  finally  giving  the  patient 
a  good  clear  pupil  and  a  considerable  degree  of  sight.  A  most  interest- 
ing and  instructive  example  of  this  kind  occurred  amongst  the  patients 
at   Moorfitdds,  where   Mr.  Bowman  repeated  the  operation  \   performing 

ctoniy  twice  upon  the  right  eye  and  three  times  upon  the  left.  The 
result  was  most  successful.  On  the  patient's  admission  his  sight  was 
as  follows : — Right  eye,  letters  of  20  ( Jiiger)  with  difficulty,  counts 
fingers  within  IH  inches.  Left  eye — counts  fingers  with  uncertainty 
within  3  feet.  Seven  weeks  afterwards,  on  his  discharge  from  the  hos- 
pital, lie  cnuhl  read  No.  2  with  the  right  eye,  and  No.  L2  with  the  left.* 
Even  although  the  first  iridectomy  may  not  materially  improve  the 
sight,  we  fiud  that  it  generally  exerts  a  beneficial  influence  upon  fchl 
tissue  of  the  iris  and  the  general  condition  of  the  eye ;  the  iris  gradually 
gaming  a  more  normal  colour  and  appearance.  Von  Graefe  was  the 
first  to  call  attention  to  the  fact  that  a  certain  degree  of  atrophy  of  the 
eye,  consequent  upon  irido-cboroiditis,  may  be  arrested  by  the  per- 
formance of  iridectomy,  and  the  eye  regain  its  normal  tension.  This 
fact  has  since  be  acknowledged  by  all   surgeons  who  have 

much  experience  on  this  subject.    Of  course,  the  atrophy  must  not  have 

meed  too  far,  otherwise  its  arrest  will  be  impossible,  the  same  being 
the  ease  if  detachment  of  the  retina  has  occurred.  The  benefit  derived 
from  iridectomy  (perhaps  repeated  several  times)  in  these  cases,  is  that 
the  stasis  and  congestion  in  the  choroidal  vessels  is  relieved,  which  not 
only  causes  an  improvement  in  the  choroidal  circulation,  but  also  in  the 
nutrition  of  the  vitreous  humour. 

If  we  cannot  aucceed  in  finding  a  portion  of  capsule  sufficiently  clear 
of  uveal  pigment  to  allow  of  much  improvement  of  sight,  or  if  the  lens 
is  opaque,  it  will  be  best  to  remove  the  latter. 

Whilst  we  may  atTord  considerable  improvement  in  the  above  class  of 
cases  from  repeated  iridectomy  by  no  means  the  rule  in  the 

second  kind  of  irido-ehoroditis.      Although  in  the  former  case  the  first 
artificial  pupil  often  beOQTPM  narrowed  or  even  closed,  yet  the  texture  of 

1  ii>To  reported  this  case  ftt  length  iu  the   f '  Royal  Loudon  Ophtk  Hoep. 
Report*/'  vd 
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the  iris  improves  ;  at  a  second  operation  we  mostly  succeed  in  gaining  a 
larger  pupil,  and  at  a  subsequent  one,  a  tolerably  good  result  as  to  the 
sight.  But  when  thick  felt-like  masses  of  exudation  exist  between 
iris  and  capsule,  we  fail  to  remove  a  considerable  portion  of  the  ro< 
iris,  and  this  attempt,  moreover,  sets  up  renewed  inflammation,  in< 
proliferation  of  the  exudation  masses,  and  we  thus,  instead  of  improi 
the  condition,  hasten  the  atrophy  of  the  eye.  It  will  therefore  be  neces- 
sary, in  order  to  benefit  such  cases,  to  remove  not  only  the  iris  but  the 
dense  masses  behind  it ;  but  they  are  generally  so  firmly  adherent  to 
the  capsule  that  we  are  almost  sure  to  rupture  the  latter  in  our  in- 
de&vour  to  remove  them,  A  traumatic  cataract  is  formed,  if  the  lens 
is  not  already  opaque,  and  this  complicates  matters  still  more.  But 
Von  Graefe  had  an  opportunity  of  seeing  that  these  false  membranes 
could  be  removed  with  comparative  facility  and  success  when  the  lens 
was  absent.*  TIub  led  him  to  remove  the  lens,  prior  to  attempting 
Hie  withdrawal  of  the  iris  and  exudation  masses.     In  these  cases  } 

fe  now  operates  in  the  following  mannerf : — With  his  narrow 
cataract  knife  he  makes  the  section  just  as  in  his  operation  for  cat 
with  the  exception  that,  directly  the  puncture  is  made,  the  blade 
passed  straight  through  the  iris,  and  brought  out  at  the  counter 
puncture,  thus  freely  dividing  the  iris.  This  generally  causes  such  a 
wide  laceration  of  the  capsule,  that  the  lens  matter  exudes  even  while 
tin'  -   being  made.     A  pair  of  firmly-ca  ross-groovod 

ps  is  tli en  passed  into  the  incision,  and  one  blade  pushed  boldly 

ml  between  the  iris  and  cornea,  and  the  other  behind  the  retro- 
iritic  masses  :  the  iris  and  portions  of  mlse  membrane 

w  In.  It  an  thus  grasped,  are  then  to  be  gently  drawn  out.     If  they   do 
iw.t    come   ret  ir  removal  may  be  facilitated  by   making  a  cut 

scissor*  at  each  extremity  of  the  linear  incision,  which  had 
been  mad  ;u  the  iris  w  iris 

•'ante  membrane  is  often  followed   by  the  escape  of  the  remaining 
b  case  the  operation  may  be  regarded  as 

plated,     1  lace,  the  capsule  should  be  fn 

lacerated  with  the  pr  ttotame),  and  the  lens  evacuated  by  a 

alight  prmMi  a  the  cornea,  just  as  in  Von   Graefe' s 

ope>  q  of  cataract.     Should  some  opaque  portions  of 

lower  portion  of  the  pupil  after   the 
bo  seised  1  forceps  and 

ityadherent  to  the  tria  or  ciliary 
•  rreefe  passes  in  a  curved  hook, 
,-ipsule,  endeavours  to  free 

u  attract  eft  hit  paper,  u  R.  U  O.  H. 
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the  lens  from  any  adhesions,  and  thus  make  it  sufficiently  moveable  to 
escape  through  the  section  by  a  little  pressure  of  the  curette  on  the 
cornea.  He,  however,  strongly  objects,  even  in  these  cases,  to  the 
introduction  of  any  instrument  (e^j/.,  a  scoop)  behind  the  lens. 

As  the  success  of  the  iridectomy  and  of  the  extraction  of  the  lens 
in  cases  of  Lrido-choroiditiis  is  often  invalidated  by  the  contraction  and 
subsequent  closure  of  the  artificial  pupil,  Mr.  BofNQKD  has  devised  the 
following  operation,  termed  by  him,  "  excision  of  the  pupil,"  which  has 
afforded  favourable  results  : — The  puncture  and  counter-puncture  may 
be  made  as  in  Von  GraeiVs  operation  for  extraction  of  cataract  (and 
with  the  same  knife).  The  iucision  is  not,  however,  concluded,  but  a 
narrow  bridge  is  left  standing  at  its  apex,  which  aids  in  preventing  the 
escape  of  the  vitreous,  The  blades  of  a  pair  of  fine  scissors  are 
then  introduced  through  the  first  incision  (the  puncture),  and  the  one 
blade  (blunt-pointed)  passed  in  front  of  tin-  iris;  the  other,  which  is 
sharp,  pierces  the  iris  and  anterior  capsule  of  the  lens,  and  running 
down  in  front  of  the  nucleus,  and  without  moving  it  from  its  bed,  a  cut 
is  made  diagonally  downwards  as  far  as  the  centre  of  the  lower  part  of 
the  iris.  The  scissors  arc  then  withdrawn,  and  next  introduced  through 
rh<  counter-puncture,  and  a  similar  incision  made  on  this  side,  so  that 
the  two  incisions  meet  at  the  lower  purl  of  the  iris,  including  between 
them  a  lai^e  triangular  piece  of  iris  as  well  as  the  constrictor  pupilUr. 
Finally  the  base  of  the  triangle  is  divided  by  cutting  through  the  upper 
portion  of  the  iris  lying  between  the  puncture  and  counter*punc- 
ture,  and  the  whole  triangular  piece  is  then  removed,  as  well  as  any 
false  membrane  attached  to  it,  with  a  pair  of  forceps.  The  bridge  of 
cornea  is  then  divided,  and  the  lens  removed  in  the  usual  manner.  The 
operation  has  been  varied  by  Mr.  Bowman  in  two  or  three  ways,  ac- 
cording to  the  cases  dealt  with.  When  there  is  no  lens  to  be  removed, 
the  bridge  of  cornea  is  not  divided,  as  the  operation  is  already  com- 
plete. Sometimes  the  cut  across  the  base  of  the  iris,  or  the  third  above 
described,  is  not  necessary,  as  the  triangular  portion  of  iris,  including 
the  pupil  and  capsule,  admits  of  being  easily  torn  off  along  the  ciliary 
attachment.  It  is  when  there  is  a  very  dense  and  tough  capsule  or 
false  membrane  behind  the  iris,  that  the  third  incision  with  scissors  is 
fly  required,  as  avoiding  the  dangerous  dragging  of  the  ciliary 
structures.  In  other  instances,  the  entire  section  of  the  cornea  has 
been  made  at  one  stroke,  without  leaving  the  temporary  bridge. 

Mr.  Bowman  has  also  applied  the  same  mode  of  operating  to  cases 
of  dense  membranous  obstruction  of  the  iris  region,  where  the  lens  has 
been  previously  removed,  and  to  these  he  considers  it  to  be  particularly 
applicable,  especially  if  its  performance  be  delayed  until  all  signs  of 
inflammatory  tendency  have  entirely  disappeared. 
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11.— SYMPATHETIC  OPHTHALMIA. 


The  name  of  "sympathetic  ophthalmia"  was  first  applied  by  Mackenzie 
to  those  cases  in  which  an  injury  of  the  one  eye  was  followed  by  a 
peculiar  milawmadoti  in  the  other,  which  generally  ensues  within  a 
short  time  of  the  accident,  and  proves  extremely  dangerous  and  in- 
tractable. That  such  a  sympathy  exists  between  the  two  eyes  had, 
however,  been  previously  pointed  out  by  Himly  and  Boer. 

Tin  i*  of  sympathetic  inflammation  is  so  extremely  danger- 

ous and  insidious,  that  if  it  has  once  been  lit  up,  we  are  but  seldom 
ublt!  to  stay  its  progress  before  great,  and  often  irreparable,  mischief, 
has  been  done.  In  the  great  majority  of  cases,  the  disease  shows  itself 
in  the  form  of  a  very  malignant  iridocyclitis,  accompanied  by  great 
degeneration  of  the  iris,  total  exclusion  of  the  pupil,  and  the  formation 
of  dense  masses  of  exudation  between  the  posterior  surface  of  the  iris 
and  the  capsule  of  the  lens,  This  is  the  *'  sympathetic  ophthalmia " 
par  excellence,  but  it  occasionally  appears  in  a  more  tractable  and 
benign  form,  assuming  the  character  of  serous  iritis.  Von  Graefe 
has,  moreover,  observed  a  third  and  still  more  rare  affection,  viz., 
sympath  et i  c  choroido  -re  tini  tis. 

It  is  of  practical  importance  to  distinguish  the  condition  of  sym- 
pathetic irritation,  which  sometimes  ensues  upon  an  injury  or  mflamma- 
tion  of  the  one  eye,  from  sympathetic  ophthalmia*  In  the  former  case, 
the  patient  finds  that  any  inflammatory  exacerbation  of  the  injured  eye 
is  accompanied  by  more  or  less  irritability  of  the  other.  He  is  unable  to 
employ  the  latter  in  HMMJing  Of  fine  work,  without  its  soon  becoming 
tired  and  strained,  owing  to  an  impairment  of  tin-  power  of  accommo- 
dation. The  range  of  accommodation  is  generally  also  markedly 
diminished,  the  near  point  being  removed  further  from  the  eye.  Every 
accommodative  effort  causes  the  eye  to  flush  up  and  become  irritable,  a 
bright  rosy  zone  appears  around  the  cornea,  and  photophobia  and 
lachrymation  soon  supervene,  together  with  more  or  less  ciliary  neu- 
ralgia. These  symptoms  generally  subside,  more  especially  at  the 
commencement,  as  soon  as  the  work  is  laid  aside,  but  quickly  re- 
appear on  its  being  resumed,  or  when  the  eye  is  exposed  to  cold,  bright 
light,  etc.  The  injured  eye,  moreover,  often  also  become*  painful  and 
irritable,  when  the  other  is  used  for  reading  or  sewing.  Donders 
describes  a  form  of  severe  sympathetic  irritation  under  the  name  of 
**  sympathetic  neurosis."  It  is  particularly  distinguished  by  the  in- 
tensity of  the  photophobia  and   lachrymation,  these  symptoms  being 

n  so  severe  as  to  cause  a  violent  spasm  of  the  lids,  and  directly 
any  attempt  is  made  to  open  the  eye,  a  stream  of  scalding  tears  pours 
over  the  check.     There  is,  however,  no  impairment  of  sight,  although 
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from  its  great  irritability  the  eye  is  quite  unfit  for  use.  Bonders  con- 
siders that  this  neurosis  never  passes  over  into  sympathetic  ophthaln 
and  yields  in  a  very  rapid  and  marked  maniu-r  to  tin-  removal  of  the 
injured  eye.  Whether  or  not  eases  of  sympathetic  irritation  arc  to  be 
regarded  in  the  light  of  a  premonitory  stage  of  sympathetic  ophthalmia, 
0V  whether  they  are  to  be  looked  upon  as  completely  differing  from  it 
in  character,  and  as  never  liable  to  pass  over  into  it,  is  at  present,  1 
think,  an  open  question.  Whilst  on  the  one  hand,  it  must  be  admitted 
that  we  occasionally  meet  with  instances  in  which  a  state  of  great 
irritability  has  existed  for  a  long  time  without  setting  up  sympathetic 
ophthalmia,  yet  on  the  other,  it  must  also  be  conceded,  that  the  attack 
of  inflammation  is  often  shown  to  have  been  clearly  par  mp- 

toms  of  irritation.  Although  this  question  is  one  of  much  interest  and 
importance  in  the  study  of  tin-  true  nature  of  sympathetic  inflammation, 
it  is  fortunately  of  but  little  consequence  in  the  treatment.  For  I  think 
there  can  be  no  doubt  that  the  proper  mode  of  dealing  with  a  case  in 
which  marked  and  persistent  symptoms  of  sympathetic  irritability 
appear,  is  the  immediate  removal  of  the  injured  »ye,  more  especially  if 
its  sight  is  lost  or  very  much  impaired.  Indeed,  it  would  be  incurring 
unnecessary  risk  to  neglect  doing  so,  on  the  supposition  that  the  state 
of  irritation  would  never  pass  over  into  that  of  inflammation. 

Si///'  Us  is  characterised  by  all  the  symptoms  of  I 

severe  intra-oeular  inflammation.  The  eyelids  are  somewhat  red  and 
swollen,  and  there  is  more  or  less  photophobia,  lachrymation,  and  ciliary 
neuralgia.  Sometimes,  however,  there  is  not  the  slightest  pain,  M  ihut 
even  in  children  we  hear  no  complaint,  and  this  invests  the  disease  with 
a  peculiarly  dangerous  character,  as  it  is  very  apt  to  be  long  unnoticed 
by  the  parents.  The  ciliary  region  is  generally  sensitive  to  the  touch, 
and  often  acutely  so.  Soon  there  appear  some  peri-corneal  vascularity 
and  chemosis,  the  iris  becomes  discoloured,  fend  of  a  yellowish-red  HntT 
the  aqueous  humour  is  clouded,  and  the  anterior  chamber  peri 
diminished  in  depth.  There  is  a  rapid  eHuskm  of  Lymph  at  the  edgi 
the  pupil)  soon  leading  to  its  complete  exclusion  ;  indeed  the  action  of 
atropine  exerts  but  little  influence  upon  the  pupil.  The  exudation  is 
not,  however,  confined  to  the  pupillai  v  edge,  but  gtendg  to  the  pos- 
terior surface  of  the  iris  and  tin*  ciliary  processes.  The  iris  becomes 
firmly  glued  down  to  the  capsule  of  the  lens,  and,  as  the  disease  ad- 
vances, these  exudations  assume  a  very  dense,  firm,  and  organized 
character.  Lymph  is  also  effused  upon  the  surface  and  into  the  stroma 
of  the  iris,  often  to  such  an  extent,  that  the  latter  appears  soaked  in  it. 
The  pupil  is  either  covered  by  a  film  of  exudation,  or  maybe  completely 
occluded  by  a  dense  yellow  nodule.  On  account  of  the  inflammatory 
swelling  of  the  ciliary  body,  this  region  is  very  sensitive  to  the  touch, 
and  the  circulation  of  the  iris  is  greatly  impeded,  and  the  venous  efflux 
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obstructed ;  hence  we  soon  notice  the  appearance  of  large  tortuous 
veins  npon  the  iris.  Its  structure  soon  becomes  degenerated  and 
changed  into  a  firm,  tense,  fibrillar  tissue,  which  cannot  be  caught  up 
in  a  fold  by  the  iridectomy  forceps,  but  is  bo  friable  and  rotten  that  it 
tears  and  breaks  down  under  their  grasp.  Hence  if  an  iridectom 
attempted,  we  shall  only  succeed  in  tearing  away  a  small  portion  of  the 
iris,  and  probably  set  up  fresh  inflammation,  which  will  lead  to  a  rapid 
increase  in  the  density  and  extent  of  the  exudation-masses.  If  the 
pupil  and  refracting  media  are  sufficiently  clear  to  permit  of  the  use  of 
the  ophthalmoscope,  we  may  notice  opacities  in  the  vitreous  humour, 
and  inflammatory  changes  in  the  choroid  and  retina.  Or  there  may  be 
dense  masses  of  exudation  in  the  anterior  portion  of  the  vitreous  humour, 
giving  rise  to  a  peculiar  yellow,  lustrous  reflex.  At  a  later  stage  of  the 
disease,  when  the  morbid  products  have  become  more  consolidated,  the 
periphery  of  the  iris  is  often  drawn  back,  which  is  due  to  a  direct 
retraction  caused  by  the  adhesion  of  its  posterior  surface  to  the  ciliary 
processes  (Graefe*).  Whereas,  on  account  of  the  increase  in  the 
exudation  behind  the  iris,  the  latter,  and  with  it  the  lens,  is  moved 
forward*  So  that  the  more  central  portion  of  the  iris  and  the  pupil 
are  approached  nearer  the  cornea,  and  the  anterior  chamber  narrow 
whilst  the  periphery  of  the  iris  may  be  drawn  back  towards  the  ciliary 
body.  In  other  cases,  fluid  is  effused  behind  the  iris,  and  the  latter 
becomes  bulged  out  into  little  protuberances.  The  attack  is  often  ho 
insidious  and  painless,  that  the  patient  pays  but  little  heed  to  the  first 
stage  of  the  inflammation,  thinking  perhaps  that  he  has  only  caught  a 
slight  "  cold  "  in  the  eye ;  and  it  is  not  till  the  sight  becomes  materially 
affected,  that  he  is  frightened  and  seeks  medical  aid.  In  children 
especially  (from  their  taking  but  little  heed  of  the  impairment  of  sight 
and  from  1  ho  absence  of  pain)  the  disease  is  sometimes  allowed  to 
proceed  very  far  indeed  before  much  attention  is  paid  to  it  by  the 
parents.  But  although  the  spontaneous  pain  is  often  absent,  we  find 
that  the  region  of  the  ciliary  body  is  generally  very  sensitive  to  the 
touch,  and  sometimes,  as  has  been  pointed  out  by  Bowman  and  Von 
Graefe,  at  a  spot  corresponding  symmetrically  to  the  point  at  which  the 
other  eye  has  been  injured,  or  where  it  still  remains  tender  to  the 
touch. 

The  tension  of  the  eye  varies  considerably;  at  first,  it  is  generally 
more  or  less  increased,  but  then  it  gradually  diminishes  until  the  eye 
becomes  quite  soft,  being  still,  however,  liable  to  considerable  fluctua- 
tion! in  OOBStfienO*,  It  is,  moreover,  a  fact  of  great  practical  import- 
ance, that  if  such  eyes  are  left  alone,  and  the  BOOM  of  the  inflammatory 
process  is  allowed  to  subside,  and  the  eye  to  become  quiet,  that  gradu- 
ally and  slowly  its  condition  often  begins  to  improve.  The  tension 
•  "A.  f.OV  iiit2,161. 
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nerve,  but  extended  to  certain  jMitions  of  the  retina,  especially  along 
the  course  of  some  * if  flu-  larger  retinal  vessels.  Slight  symptoms  of 
iritis  soon  supervened,  and  very  delicate  punctiforin  opacities  were 
observed  on  the  membrane  of  Deseeuiet.  Tlie  power  of  accommodation 
was  almost  completely  paralysed.  These  symptoms  gradually  subsided, 
and  the  sight  became  finally  quite  restored.  Whether  this  favourable 
result  was  chiefly  dne  to  the  remedial  measures  employed  (local  deple- 
tion, bichloride  of  mercury,  and  afterwards  iodide  of  potassium),  or  to 
the  extinction  of  the  sensibility  of  the  left  eye  to  the  touch  was  uncer- 
tain. Von  Gracf'e  himself  lays  the  greater  stress  upon  the  last  fact. 
The  morbid  appearances  of  the  retina  disappeared  less  rapidly  than  the 
functional  disturbances,  and  then  there  were  noticed  patches  of  cho- 
roiditis. 

The  caunes  of  lympcUhet&C  ophthalmia  are  to  be  sought  in  those 
lesions  which  may  set  up  a  plastic  inflammation  of  the  ciliary  body. — 
I.  Amongst  the  most  frequent  causes  are  injuries  to  the  eye.  such  as 
punctured  and  incised  wounds,  more  especially  in  the  region  of  the 
If  such  wounds  are  extensive,  the  lens  has  generally 
escaped,  accompanied  perhaps  by  considerable  loss  of  vitreous  and 
extensive  intra-ocular  hienionhage.  Smalt  incised  wounds  of  the  ciliary 
region,  or  situated  partly  in  the  latter  and  partly  in  the  cornea,  arv 
necessarily  of  so  dangerous  a  character,  more  especially  if  they  have 
only  penetrated  the  coats  of  the  eye,  without  injury  of  the  lens  or 
vitreous  humour.  In  such  cases,  no  time  should  bo  lost  in  bringing 
the  lips  of  the  little  wound  together  with  a  suture*  Union  by  the  first 
intention  will  take  place,  and  many  an  eye  will  thus  be  saved,  wh 
might  otherwise  have  not  only  been  itself  lOroiditiB,  hut 

might  have  also  proved  a  source  of  danger  to  the  other  eye.  Tn  wounds 
which  implicate  the  cornea  alone,  there  is  generally  not  much  danger 
of  sympathetic  ophthalmia,  although,  if  they  are  accompanied  by  a  con- 
siderable prolapse  of  the  iris,  and  this  is  situated  near  the  periphery,  it 
may,  by  dragging  upon  and  irritating  the  ciliary  processes,  set  up  sym- 
pathetic ophthalmia.  But  when  there  has  been  a  penetrating  wound  of 
the  cornea  (such  as  may  be  produced  by  a  pair  of  scissors),  and  the 
iris  and  lens  have  been  also  injured,  there  is  always  some  risk.  The 
disease,  may,  moreover,  be  likewise  produced   b]  <  ontusions  of 

the  ej 

2.  Foreign  bodies  lodged  within  the  eye,  are  a  most  finmeai  cause. 
Amongst  these  we  must  especially  enumerate  portions  of  gun  cap  or  of 
metal,  and  splinters  of  glass  or  stone.  They  prove  a  source  of  con- 
stant irritation  to  the  eye,  more  especially  if  they  are  considerable 
in  size,  and  differ  in  their  chemical  constituents  from  the  structures 
in  which  they  are  imbedded.  Inflammation  of  the  iris  and  choroid 
supervene,  and  the  eye  may  become   gradually  atrophied,  shrinking 
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down  to  a  small  shrivelled  stump.  But  even  then,  all  danger  to  the 
other  rye,  if  thu  has  hitherto  escaped,  is  by  no  means  passed,  for  such 
stumps  are  a  source  of  constant  risk,  as  long  aa  they  remain  painful  1<j 
tha  touch,  and  show  signs  of  irritability.  Years  may  elapse  after  the 
in  jnry,and  the  patient  ha  re  long  since  forgotten  his  surgeon's  admonition 
as  to  the  danger  to  the  other  ey<  %  when  suddenly  the  latter  becomes  sym- 
pathetically inflamed,  and,  in  spite  of  all  our  efforts,  pi  rh | pi  destroyed. 
The  longest  time  which  1  have  known  to  elapse  between  the  injury  of 
OHO  eye  and  sympathetic  inflammation  in  tin  Bl  20  years,  which 

M  red  in  the  following  ease*  : — J.   K,,  ffit.  42,  an  ironfouuder,  came 
under  my  care  at  the  Royal  London  Ophthalmic  Hospital,  on  March  2, 
1      He  had  lost  the  left  eye  26  years  ago  through  an  injury  from  a 
piece  of  metal ;   the  globe    had   ihrai  D   to  J  of  its  normal    I 

id  was  very  painful  on  pressure.     The  right  eye  remained  perfectly 
rell  after  the  accident  until  I960,  when H  WIS  attack  iritis,  for 

which  an  iridectomy   was  performed   at   that    tie  ■  n-_r.  h0Wl 

deemed  unadvisable  t.  •  hing  to  the  left  eye.     Since  the  ii 

».  he  has  been  able  to  follow  his  occupation  up  to  Christmas, 

L86&,  when  this  eye  again  b  lamed,  and  its  sight  failed  more  and 

On  March  ii.  1869,  il  presented  the  following  symptoms  ;< — The 

nnalj  the  Said  of  vision  o<  but  the  sight 

d  thai  he  cannot  decipher  fatten  of  Jaeger  >nJy 

■heir  hlruk  outline.   The  cornea  in!  hazy,  the  iris  inflamed, 

the  pnpil  olonded,  and  with  the  ophthalmoscope  hardly  any  reflex   I 
fundus.     No  reli  experienced  from 

atropine  and  warm  fomentations,  I  urgently  adl 
K-niMvaJ  of  the  left  eyeball,  to  which  the   patient   submitted   on   March 
*  tal  was  found   in  it,  firmly  imbedded  in  a  mass  of 

lie  inner  side  of  the  sclerotic),  in  the   eentiv  ■ 

ord,  which  appeared  to  be  the  shrunken  ead  iaed 

has  improved    so  much   hu 
of  the  other  four  day*  agot  that  the  patient  is   now  ab' 

16.      The   in  Ham  mat.  try   symptoms  have   greatly 
ibside  i lure  is  still  however  but 

now  reads  words  of  Jaeger 
I".  (inch  clearer  and  the  outline  of  the  optic 

ith    the   ophthalmoscope.     The  patient 
oea*e  rued  to  Yorkshire. 

m    the   middh  righ\   eye  is 

mg  and  well,  much  improved,  that  he  is  able  to 

lent  of  an  iron  forget.     Mr.  Lawson 
on   "Injuries   of   the    Bje,M+   also  narrates  two 


t  p.  32i-m 
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•  -resting  cases  in  which  sympathetic  mischief  did  not  follow  for 
many  years  after  the  injury  from  a  foreign  body. 

BjTTlpftflintir  ophthalmia  may  also  be  caused  by  internal  inflam- 
mations of  the  eve,  mure  especially  if  they  are  accompanied  by  hemorr- 
hagic effusions,  either  considerable  in  quantity,  or  «»f  frequent 
recurrent-,  in._r.rher  with  rapid  fluctuations  in  the  Lntra-ooular  tension. 
Also  if  a  bony  deposit  in  the  choroid  has  occurred,  and  the  eye  rem 
iriitiihlr  fco  the  touch.  Indeed  the  continuance  of  sensibility  in  the 
mi  of  the  ciliary  body  in  cases  of  irido-choroiditis,  or  in  eyes  which 
have  undergone  atrophy  after  internal  inflammation,  is  one  of  the  most 
dangerous  symptoms,  as  such  eyes  are  extremely  prone  to  set  up  sym- 
pathetic ophthalmia.  The  latter  may  also  arise  in  cases  of  spontaneous 
detachment  of  the  retina  ;  dislocation,  or  reclination  of  the  lens  ;  intra- 
ocular tumours,  if  secondary  irido-cyclitis  supervenes ;  infra-ocular  cys- 
ticcrci  j  also  in  prolapse  of  the  iris  caufting  great  traction  on  the  ciliary 
body,  and  consequently  irritation  of  the  ciliary  nerves.  Hence  some 
Burgeons  never  perform  iridodesis,  for  fear  of  setting  up  cyclitis,  and 
thus  perhaps  inducing-  sympathetic  ophthalmia.  If  any  of  these  causes 
set  up  plastic  cyclitis  they  may  give  rise  to  sympathetic  ophthalmia.* 
Indeed  Mooren  gofli  so  far  as  to  believe  *'  that  every  inflammation  in 
the  course  of  the  uveal  tract,  quite  apart  from  the  primary  cause  of  ite 
origin,  is  capable  of  setting  up  sympathetic  disturbances  if  it  manifests 
itself  as  a  cyclitis  from  the  outset,  or  as  soon  as  it,  in  the  course  of 
time,  assumes  this  character."  t 

It  is  a  very  interesting  and  important  fact  that  I  wan  off,  J  Hn>vh 
berg,§   e:  <1,    on    examination   of  some  eyes    which    had    been 

excised  for  setting  up  sympathetic  ophthalmia,  that  the  ciliary  body 
had  not  only  undergone  inflammation,  but  had  become  detached  from 
the  sclerotic,  thus  causing  great  ^rctrhiugand  irritation  of  the  ciliary 
nerves,  and  forming  the  starting  point  of  the  sympathetic  affection  of 
the  other  eye, 

Mooren||  also  mentions  a  very  interesting  case  in  which  the  sympa- 
thetic ophthalmia  was  apparently  produced  by  the  contusion  of  the 
optic  nerve  in  dividing  it  with  I  he  scissors  in  excision  of  the  eve. 

It  was  formerly  generally  supposed  that  sympathetic  ophthalmia 
was  propagated  from  the   injured  eye  to  its  fellow  through  the  optic 
nerves,  by  way  of  the  optic  commissure.     But  this  view  has  been  I 
abandoned    as  untenable,   for    ObMI    of  sympathetic  ophthalmia   have 
occurred  in  eyes  in  which  the  optic  nerves  were  not  only  completely 

•  Vult-  alio  Dr.  Laoueur's  brochure  on  "  Lcs  Affections  Sympathiques  de  l'oeil." 
Bailliere  et  FUs,     Paris.  1869.  f  «  Op,  cit ..,"  | 

X  M  Mooren's  Sympattiiselie  GesiehtMorungen/'  p.  161. 
£  "KI,  Mormtsbl.,"  Oct.,  1888,  p.  297, 
1|  "Ophthnlniiatriache  Beobflchtungeu,"  p.  1<50. 
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atrophied,  but  hat  1   cvon  Undergone  extensive  chalky  degeneration,     It 
is  now  generally  held  that  the  sympathy  is  propagated   by  the  c« 
nerves,  nnd  this  view  certainly  r»  ■  :rongest  rapport  from 

mam  (linuul  facta  Tims,  WG  not  uuirequently  meet  with  cases,  as  has 
been  especially  pointed  ont  by  Bowman  and  Von  Graefe,  in  which  the 
starting  point  of  the  sympathetic  irritation  or  inflammation  in  the 
second  ejl  OOCnff  at  ■  Bpot  of  I  he  ciliary  region  which  corresponda 
symmetrical! \  to  thai  at  which  the  injured  eye  was  hurt,  or  at  which 
the  ciliary  region  still  retains  its  sensibility  to  ti  ver, 

as  V  or  of  the  sympathetic  ophthal- 

mia should  never  iered  as  passed,  as  long  as  the  ciliary  region 

lie  injured  eye,  or  its  stump,  remains  sensitive  to  the  tench,  mi 
especially  accompanied  by  diminished  it    is   then  a 

rf  plastic  eyelitis. 
Again,  when  suppuration  of  the  eyeball  occurs,  and  the  ciliary  n> 
are  destroyed  by  it  is  no  tendency  to  ■ympathetac!  ophthalmia. 

It  is  a  well  known  fact  dial  tin    latter  is  n<  -ver  set  up  by  ey.s  foet  from 
Huppuration  (panophthalmitis),  as,   lot  afhr  opera- 

tions* 

The  ptognoi i»  of  b  tic  ophthalmia  is  moBt  nnfavourable,  if 

disease  has  once  fairly  broken  out.     In  the  fttayoof  sympathetic 

i.  the  removal  of  the  injured  eye  arrests  the  progress;  but  [I 

quite  different  if  the  inflammation  has  already  set  in,  more  especially  if 

it  assumes  the  character  of  plastic  irido-cyclitis.     For  then,  even   the 

ate  enucleation  of  the  other  eye  generally  fails  to  have  any,  or 

any  but   i   temporary,  Uneficial  effect.     For  a  few  days  or  weeks  the 

ars  to  be  diminished,  but  then  it  breaks  out  again  with 

all    i  sympathetic  iritis,  being  more 

ad  more  amenable  bment,  affords  B  m 

'halmia   is  more  prone  to   attack  youthful  indi- 
rsons.     Its  course  also  appears 
tenorera]  ing.     It  generally  occurs  within*  few  wet 

of  1  i  a  long  p  1 1  many  years,  may  elapse  before  it  is 

ueral  treatment  of  Sym pathetic 

oplc  ssity  of  complete  rest 

f  0  prolonged  period*  and  this  is  to  be  continued  for  some 

I  from  the  inflam- 
the  greatest  risk  of  a  recurre 
iet  dangerous  and   intractable.     Whilst   the   eye 
nt  should  be  eon:  darkened  room, 

he  has  to  go  into  a  air,  the  eye  should  pro. 

;>andage,  or  by  a  pa  i  bine  eye-  ore,  or  the  wire 
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goggles.  In  order  to  allay  the  irritability  of  the  eye,  poppy  or  bella- 
donna fomentations  may  be  applied,  as  also  a  solution  of  atropine 
(varying  from  ij  to  iv  grains  to  the  ounce  of  water),  which  should  be 
dropped  into  the  eye  several  times  a  day.  At  the  very  outset  of  the 
disease,  we  should  endeavour  to  gain,  if  possible,  a  wide  dilatation  of  the 
pupil,  and  hence  apply  it  more  freqaently  and  in  a  strong  soluti  n  j  but 
as  has  already  been  stated  above,  the  pupil  is  generally  very  imperfect  I  v 
acted  upon  by  atropine,  and  at  a  later  stage,  the  adhesions  to  the  capsule 
are  so  firm  and  extensive  as  completely  to  resist  its  actiou. 

The  diet  should  be  nutritious  and  generous,  more  especially  if  the 
patient  is  feeble  and  ill-nourished.  Tonics,  more  particularly  quinine 
and  preparations  of  steel,  should  also  be  administered. 

We  have  now  to  consider,  in  the  first  place,  whether  we  are  enabled 
by  any  operative  interference  to  prevent  the  occurrence  of  sympathetic 
ophthalmia  ;  and,  secondly,  whether  we  can  arrest  its  progress  when  it 
has  once  broken  out. 

With  regard  to  the  first  point,  I  may  state  that,  as  far  as  I  am 
aware,  no  instance  has  been  recorded  in  which  sympathetic  ophthalmia 
ever  attacked  an  eye  after  the  injured  eye  had  been  removed,  if  at  the 
time  the  other  was  still  quite  unaffected.  This  being  so,  there  cannot 
be  the  slightest  doubt  as  to  the  imperative  advisability  of  the  immediate 
removal  of  an  eye  which  has  been  so  greatly  injured  as  to  have  quite 
lost  its  sight,  or  at  all  events  to  leave  no  hope  of  any  restoration  of  a 
useful  degree  of  vision.  This  is  still  more  the  case,  if  the  injury  baa 
been  of  a  kind  which  is  prone  to  be  followed  by  sympathetic  ophthalmia. 
For  we  have  no  guarantee  that  we  shall  have  time  to  check  the 
sympathetic  inflammation,  if  it  has  once  broken  out,  even  by  a  speedy 
removal  of  the  injured  eye.  For  although  symptoms  of  sympathetic 
Irritation  not  unfrequently  usher  in  the  inflammation,  and  the  latter 
may  be  prevented  by  the  excision  of  the  injured  eye  at  this  premonitory 
stage,  yet  this  is  not  always  tibfl  case.  The  inflammation  may  occur 
<ut  any  premonitory  symptom*,  and  advance  so  rapidly  that  in  the 
course  of  a  ft  _  i  ity  *»f  the  eye  may  be  greatly,  and  per- 

haps permanentl  1.     Tim  by  Maats,   in 

which  within  funrdavs  /and  without  any  premonitory  symptoms)  an  eye 
became  so  affected  by  sympathetic  iril.  that  there  was  nearly 

a  complete  posterior  synechia,  and  the  sight  had  sunk  to  yj^.    In  spite 
of  the  immediate  removal  of  the  injured  eye,  and  of  every  endeavom 
improve  the  condition  of  the  other  by  iridectomy,  and  subsequently  by  a 
second  iridectomy  with  removal  of  the  lens,  the  eye  became  atrophied, 
and  only  retained  >u  of  light.     Such  a  case  should  warn  us  of 

danger  of  procrastination  in  excision  of  the  blind  injured  eye,  in  the 
hope  that  ill  always   be  igh  for  this  when  symptoms  of 

sympathetic  irritation   mm  mselves  or  during  the  earliest  stage 
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sympathetic  inflammation.   For  the  former  may  never  occur,  and  the 
latter  may  be  so   rapid   in   its  development  and  course,  that  great  and 
mediable  mischief  may  be  done  before  we  can  ePTtdeafee  the  other 
Moreover,   there   is  another  point  which   weighs  heavily  in  the 
loamoogsi    penontwhon  livelihood  depends  npon  their  work,  and 
lat  is  the  long  time  which  is  lost  by  them  during  the  treatment  of  the 
ajnred  eye.    For  it  may  remain  painful  and  irritable  for  many  months, 
id  thus  render  the  patient  quite  untit  to  use  the  sound  eye.     It  may 
laid  down  as  a  iumhinu  nial  rule,  that  as  long  as  the  injured  eye  re- 
lains  painful  to  the  touch  it  is  alv  of  danger,  and  may  at 

any  moment  set  up  sympathetic  ophthalmia.  It  should  consequently 
be  removed  if  its  sight  is  lost,  Off  greatly  and  irremediably  impaired, 
this  being  particularly  indicated  if  a  foreign  body  remains  within  the 
Fit  thus  only  can  we  insure  tlie  patient  against  the  dangers  of 
sympathetic  inflammation.  The  question  as  to  whether  the  injured  eye 
should  be  removed  if  it  still  retains  some  degree  of  vision  is  of  course 
much  more  difficult  and  embarrassing.  In  deciding  upon  this  point,  we 
must  be  chiefly  guided  by  the  nature  and  extent  of  the  injury.  Thus, 
if  it  is  a  small  incised  wound  of  the  cornea  or  sclerotic,  and  the  iris, 
lens,  and  vitreous  humour  have  escaped  any  severe  injury,  wo  may  by 
careful  and  judicious  treatment  avoid  the  danger  of  sympathetic  inflam- 
mation, and  ultimately,  perhaps,  restore  excellent  vision.  But  if  the 
wound  is  very  extensive,  and  implicates  the  ciliary  region  and  sclerotic, 
if  the  lens  has  been  lost  or  is  injured,  a  considerable  amount  of  vitreous 
has  escaped,  or  intra-ocnlar  haemorrhage  has  occurred,  and  if,  con- 
sequently, the  injuries  are  so  great  that  but  very  little,  if  any  sight 
can  possibly  be  saved,  it  is  much  better  to  remove  the  eye  at  once,  even 
although  some  degree  of  vision  may  still  exist.  Still  more  imperative  is 
sueh  a  course,  if  these  extensive  injuries  are  due  to  a  foreign  body  which 
lias  become  lodged  in  the  eye  and  cannot  be  removed  by  operation,  for 
alt  hough  rare  instances  occur  in  which  foreign  bodies  remain  encapsuled 
and  quiescent  within  the  eye,  such  cases,  form,  unfortunately,  the  great 
ption.  I  would  especially  orgs  tlie  necessity  for  the  operation  if 
the  patient  resides  at  a  distance  from  medical  aid,  so  that  a  careful 
wateh  cannot  be  kept  ore*  ihe  eye,  and  the  first  symptoms  of  sympa- 
thetic irritation  or  inflammation  be  at  once  detected.  The  question  In 
all  such  cases  is,  whether  it  is  not  better  to  sustain  a  email  loss  than  to 
run  the  risk  of  a  very  great  danger.  I,  however,  fully  feel  and  admit  the 
heavy  responsibility  which  rests  upon  the  surgeon  who  shall  advise  the 
•val  of  an  eye  which  still  possesses  some  sight,  and  w hen,  as  yet,  no 
symptoms  of  sympathetic  disease  have  appeared.  We  can  in  such 
only  cart,  fully  and  conscientiously  weigh  the  different  bearings  of 
the  case,  and  place  them  clearly  and  forcibly  before  the  patient  and  his 
friends,  and  leave  the  decision  in  their  hands.      I    have  entered  some- 
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what  at  length  upon  this  pail  of  the  subject,  because  I  feel  it  to  be  of 
great  importance  to  all  medical  men,  and  one  upon  which  they  should 
hold  strong  and  decided  views.     For  we  never  know  at  what  moin 
we  may  not  be  called  upon  to  decide  a  quest  ion  of  this  kind,  and  what 
reproaches  we  may  not  have  to  make  ourselves  if  by  our  procrastina 
and  indecision  the  second  eye  is  lost  from  sympathetic  ophthalmia. 

W>  must  now  pass  on  to  the  consideration  e£  the  question,  as  to 
whether  Wt  have  any  power  of  checking  the  progress  of  sympathetic 
inflammation  if  it  broken  out.     If  the  sight  of  the  injured  eye 

t,  it  should  be  at  on€€  removed,  for  even  although  t lii>  proceeding 
may  not  always  stop  the  progress  of  the  sympathetic  disease,  bat  only 
peril  it  it  fot  ■  time,  it  will   probably  at  least  exert  a  favourable 

influence  upon  its  course,  from  the  removal  of  the  primary  source  of  in 
tiuu.  But  it  will  be  different  if  some  degree  of  sight  still  lingers  in  the 
injured  eye,  more  especially  if  the  sympathetic  inflammation  has  already 
produced  extensive  injury,  for  then  it  must  be  borne  in  mind  that  iu  some 
simitar  cases  the  injured  eye  eventually  proved  of  the  most  use  to  the 
patient,  he  having  more  sight  in  it  than  in  the  other.  It  appears 
certain,  from  the  experience  of  all  authorities  upon  the  subject  df 
sympathetic  ophthalmia  (amongst  whom  I  would  especially  enumerate 
Mackenzie,  Bowman,  Critehelt,  Graefe,  Lawson,  Domlers,  Fairenstecher) 
that  any  operative  interference  upon  the  second  eye  during  the  progress 
of  the  sympathetic  inflammation  is  not  only  not  beneficial,  but  even  does 
positive  harm,  in  increasing  the  inflammatory  proliferation  of  the 
exudation  masses  behind  the  iris,  and  thus  hastening  instead  of  arresting 
the  progreBs  of  the  disease.  Von  Graefe,  however,  mentions  a  case,  in 
which  the  performance  of  an  early  iridectomy  exerted  a  beneficial 
influence  upon  the  OOBHttof  the  inflammation.  He  employed  his  narrow 
cataract  knife,  and  made  the  incision  very  peripheral  (just,  in  fact,  as 
for  the  operation  for  cataract),  and  thus  succeeded  in  seizing  and 
excising  a  portion  of  iris.  He,  however,  strongly  advises  that  the 
iridectomy  should  be  made  as  early  as  possible,  as  soon,  in  fact,  as  the 
ominous  character  of  the  disease  manifests  itself.  But,  when  the  disease 
has  become  fully  established,  the  pupil  and  posterior  surface  of  the  iris 
being  tied  down  to  the  capsule  of  the  lens  by  firm  masses  of  exudation, 
and  the  tissue  of  the  iris  shows  symptoms  of  disorganization,  no  operation 
should  be  performed.  It  is  then  far  trigftr  fco  wait  until  the  active  in- 
flammatory symptoms  have  subsided.  Von  Graefe  thinks  that  we  should 
wait  until  the  tenderness  of  the  ciliary  region  has  diminished,  the  de- 
velopment of  the  large  venous  trunks  in  the  disorganized  iris  become 
arrested  or  retrograding,  the  exudations  in  the  pupil  have  changed  their 
yellow  colour  for  a  more  bluish-grey  tint,  the  intrn-oeular  tension 
(which  is  generally  distinctly  diminished)  shows  no  fluctuations,  and, 
finally,  until  at  least  three  or  four  months  have  elapsed  since  the  outr 
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of  the  disease.     In  opposition  to  this,  it  might  be  urged  that  if 
le  disease  is  thus  allowed  to  run  its  course  unchecked,  the  ere  might 
become  so  atrophied,  and  its  fan  I  much  impaired  as  to  be  beyond 

all  hope  of  improvement.      But,  in  such  malignant  cases,  any  opera  I 
interference  only  accelerates    this    result,  and    then,  again,  these  are, 
rding  to  Von   Graefe,  quite   exceptional    cases,  for  generally  the 
>hv  of  the  eyeball  liecumes  arrested  at  a  certain  point,  not  reaching 
rhaps  a  high  degree,  and  the  quantitative  perception  of  light  remains 
good.     Under  such  circumstances,  much  advantage  is  gained  by  waiting 
M   long  as   possible  with  the   operation,  because,  as  he  states,  "  the 
ularisation  and   irritability  of  the  exudation-masses  diminish  when 
the  acme  of  the  disease  is  passed,  and  b  lie  extensive  opera 

interferences   which   will  have  to  be   undertaken   will   be  borne  much 
tar |  whilst   at   an    earlier  period,  lia«tnorrhagic  effusions  from  the 
delicate  and  newly  developed  vessels,  and  the   proliferation  of  the  neo- 
rmations  again  destroy  the  result  of  the  operation.     Mom 
\  hole   tenden  fusion  of  the   traumatic  irritation  upon 

oid;d     tract  diminishes  with   the    prolonged  existence  of  the 
;  and  not  imfrequently  the  tension  of  the  eyeball  becomes  in- 
creased."* 

T! iteration  which  should  be  performed  in   such  a  case  is  the 

removal  Q  is,  together  with  an  extensive  iridectomy  and  a  dila- 

oaration  of  the  masses  of  exudation.  This  may  be  performed  according 
m  Graefe's  method,  described  at  page  202,  or  to  that  practised  by 
uan. 
The  mode  of  performing  the  operation  of  excision  of  the  eyeball  is 
scribed  in  the  chapter  on  "  Diseases  of  the  Orbit." 
1  have  already  stated  that  the   sympathetic   irritation   is  evidently 
propagated  by  the  ciliary  nerves,  and  this  fact  has  led  Von  Graefe  to 
suggest  the  'I  tit  the  point  where  the  ciliary  itg 

of  the   injured  eye    remains  sensitive  to  the  touch.     Dr.  Meyer.t  of 

•a  it  li  marked  success  in  several  cases 
if  sympathetic  neurosis.     Alter  having  raised  ami  'he  conjunc- 

id  subconjunctival  tissue  over  the  painful  portion  of  the  ciliary 
just  as  in  the  operation  for  strabismus,  he  introduces  a  squint 
hook  underneath  the  teudon  of  the  nearest  rectus  nm  that  the 

eye  may  be  well  steadied.  He  then  obliquely  punctures  the  sclerotic 
at  the  painful  point  of  the  ciliary  region  with  Yon  (Jraete's  narrow 
cataract  knife,  in  such  a  manner  that  the  wound  lies  parallel  to  the  edge 
of  the  cornea.  The  vitreous  humour  is  at  once  exposed  by  the  inqflkw, 
The  hook  being  carefully  removed  the  conjunctival  wound  is  to  be 
closed  by  a  suture,  the  sclerotic  healing  in  the  course 

•  "A.  f.  0.,"  lii,  2,  165,  ft ■  Hil II  d'OeuUMauu-,"  S  ,,!.,  1S»>7,  f.  129. 
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INFLAMMATION  OF  THE  CILIARY  BODY  (CYCLITIS), 

ETC. 

The  congestion  and  hyperseinia  of  the  ciliary  body  which  are  met 
i  in  cases  of  iritis  accompanied  by  extensive  posterior  synechia, 
goon  give  rise  to  eyoKtaa,  the  inflammation  but  too  frequently  extending 
to  tin  < -lini-nitl.  Again,  tlie  reverse  may  obtain,  the  inflammation  may 
commence  in  the  choroid,  and  extend  thence  to  the  ciliary  body,  and 
perhaps  fad  the  iris.  But  idiopathic  cyclitis  may  also  be  met  with,  more 
especially  after  injuries  to  the  ciliary  region,  such  as  contusions,  incised 
QT  punctured  wounds,  or  the  lodgment  iu  it  of  a  foreign  body.  The 
presence  of  e\  in  such  cases  recognised  by  the  fuel  that,  together 

with  the  presence  of  photophobia,  lacbrymation,  and  very  marked  sub- 
conjunctival injection  in  the  form  of  a  bright  zone  of  vessels  round  the 
cornea,  there  is  acute,  often  indeed  intense  pain,  on  pressure  of  the 
ciliary  region,  great  ciliary  neuralgia,  and  perhaps  hypopyon-  We 
may  distinguish  two  principal  forms  of  eyelids,  the  serou*  and  the 
pMrnfaal 

Strous  cjfdUU  often  supervenes  in  the  course  of  serous  iritis,  more 
especially  if  the  latter  is  severe  in  character,  and  has  been  negligently 
or  injudiciously  treated  with  astringent  or  caustic  collyria.  The  co- 
existence  of  serous  eyelitis  must  be  suspected,  it',  together  with  the  symp- 
toms of  serous  iritis,  there,  is  acute  pain  when  the  ciliary  region  is 
pressed  with  the  end  of  a  probe  or  a  curette.  This  tenderness  is  very 
frequently  situated  at  the  upper  or  inner  portion  of  the  ciliary  region, 
but  where  eyelitis  is  suspected  it  is  always  best  to  test  the  sensibility 
of  the  whole  ciliary  body.  Also,  if  the  tension  of  the  eyeball  is  in- 
creased, accompanied  by  dilatation  of  the  pupil  and  shallowness  of  the 
anterior  chamber ;  and  if  the  vitreous  becomes  diffusely  clouded,  having 
also  large  fixed  or  floating  opacities  suspended  in  it  The  veins  of  the 
iris  are  likewise  often  dilated  and  tortuous.  Another  very  important 
symptom  is  the  retraction  of  the  ciliary  margin  of  the  iris,  which  is  due 
to  its  being  glued  at  this  point  to  the  ciliary  body  by  an  effusion  of 
lymph.     This  retraction  causes  the  anterior  chamber  to  be  abnormally 
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p,  and  the  ligamcntum  like  a  ledge, 

'_ri\  bag  t  he  appearance  (as  Mooren  aptly  says)  an  if  tin-  iris  were  set  like 
a  watch  glass  in  a  rim.     lit:  li:  i -ven  in  quite 

•to  cases  of cyclitih.*     There  is  at  the  same  t.  md   rapid 

[grit,  wliich  is  in  part  dependent  upon  th 

Of    tin-     \in-r-ons    liniinmr.  find    in    part     upon    the    llinTOil 

ih  rausen  compression  of  the  retina.      The   accommodation 
and  field  of  vision  less  impaired.     The  supervention  of 

11  cases  of  serous  iritis  is  always  to  be  regarded  with  apprehen- 
skm,  and  the  state  of  the  Bight,  of  tin-  field  oi  lad  of  the  tension 

Oft]  i<»uld  be  watclied  with   great  anxiety,  for  if  the   symptoms 

do  not  yield  to  the  usual  remedies,  but  rather  increase  in  severity,  to 
time  >hould  1m-  fart  in  performing  iridectomy.  Still  graver  'M  the 
danger   IS  el   r  >/>•!<' fix,    which    is    character!  he    folio- 

ptoms:-    There  is  very  marked  subconjunctival  injection,  together 
with    gn  photophobia,   and   lacbrymatiun.       The 

what    clnmyed,  and,  if  there    is  con.si-h Table 
may  be  greatly  altered     The  veins  of  the  iris  ere  dilated.    This, 
•i  ionic  symptom  of 
On  &C0OUn1  of  the  inflammatory  changes  in   the 
ciliary  body  and  the  retraction  of  the   iris,  the   venon*  efflux  from 
win   is  more  or  less    impeded,  and  the  blood  does  riot  roedflj  th»w  off 
lets  of  the  iris,  which,  then!' on -.  become  dilated  and 
ged.     The  region  of  the  ciliary  bod  ler   to  the  touch, 

times  the  pain  thus   ;  I    is  so  exquisitely  acute   that   the 

patient  shrinks  back  with  apprehension.     Pas  ttH  pfM  aranee  in 

the  anterior  chamber,  and  sinks  down  to  the  bottom  in  the  Im-m 
more  or  less  extensive  BVpupvUiL      It   should   be  rem 
hypopyon  may  be  due  to   1   purulent  exudation   from   the  ciliary  bodj] 
for  at  the  rim  of  the  anterior  chamber  the  ciliary  body  is  only  separated 
from  the  cete  division  of  the  membrane  of  Deseemc  t, 

\  Inch  pus  may  easily  to   the   anterior   chamber,  and 

thee  ed  iu  the  t^ •  i .  opyon-     If  we  can,  there- 

fore, exr  Hgin  of  I  r  from  the    cornea  and  iris,  we  may 

from  other    syrup'  it    is  due  to  eyclitie. 

The  edge   of  the   pupil  is   often   add  itfl  area  blocked  up  with  a 

Be  plug  of  lymph,  and  a  purulent  ex 

ted  out  behind  the  trie,  and  also  perhaps  into  the  vitreous  humour. 

juries  to  ry  body, 

operation  >ynipathetie  ophthalmia,  indeed  it  is,  as 

ii.  the  form  under  which  the  latter  mod 
appearance. 

At  the  oommi  ii  cement,  the  constant  application  of  taen- 

ipathi«ehe  GesichtutUruugeti,  p.   16. 
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tutions  frequently  afford  very  marked  relief  to  the  severe  ciliary  neu- 
ralgia, and  sensitiveness  of  the  ciliary  region.  Mooren  strongly  recom- 
mends the  continuous  use  of  warm  poultices,  which  he  applies  for  4,  6, 
10,  or  even  24  hours  en  suite  if  there  is  intense  pain ;  but  great  care 
must  be  taken  that  they  are  kept  at  an  equal  temperature,  and  at  once 
renewed  when  the  patient  complain!  of  their  being  cold.  If  the  pain 
continues,  and  if  there  is  great  hyperemia  and  congestion  of  the  snh- 
conjunctival  vessels,  as  also  of  those  of  the  iris,  leeches  should  be 
applied,  and  when  they  have  drawn  very  freely,  a  strong  solution  of 
atropine  should  be  employed,  in  order  to  produce  dilatation  of  the  pupil 
as  soon  as  possible.  If  there  is  much  nocturnal  pain,  or  the  patient  is 
restless,  a  subcutaneous  injection  of  morphia  is  indicated.  If  the  pain 
shows  a  marked  periodic  character  full  doses  of  quinine  should  be 
given.  When  a  considerable  exudation  of  lymph  occurs  into  the 
antii  iur  claimbcr,  or  into  the  vitreous  humour,  salivation  should  be 
induced  U  rapidly  as  possible  by  the  inunction  of  the  mercurial  oint- 
ment. It  must  be  confessed,  however,  that  in  spile  of  every  care,  we 
are  often  quite  unable  to  stay  the  progress  of  the  disease,  and  prevent 
the  loss  of  the  eye  from  suppurative  irido-cyclitis,  terminating  in 
atrophy  of  the  globe.  As  any  accommodative  effort  of  the  healthy  eye 
increases  the  pain  in  the  affected  one.  it  i*  best  to  forbid  all  use  of  the 
former,  or  even  to  cover  it  with  a  bandage,  so  as  to  keep  it  quite  at  rest. 
An  extensive  iridectomy,  if  performed  at  an  early  stage  of  the  disease, 
often  exerts  a  very  beneficial  influence  upon  the  course  of  the  latter.  At 
a  later  period  it  ia  but  too  frequently  followed  by  a  recurrence  of  severe 
inflammation,  with  a  froth  exudation  of  pus,  which  completely  blocks 
up  tin-  iittifietal  pupil.  Mooren*  strongly  objects  to  any  operative 
interference  (especially  an  iridectomy),  for  he  considers  its  action 
not  only  of  doubtful  benefit,  but  even  in  some  cases  very  dangerous. 
Only  in  rare  instances  does  he  perform  paracentesis. 

Injurim  hnj>Iir<itin,j  {}tf  Mo/ry  region  are  not  only  dangerous  on 
account  of  the  inflammatory  complications  to  which  they  may  give  rise 
in  the  injured  eye,  but  also  on  account  of  the  risk  of  sympathetic 
ophthalmia,  which  they  are  very  prone  to  excite.  Simple  incised  wounds 
of  bhe  scleral  ir  at  or  near  (In  edge  of  the  cornea  will  often  rapidly  unite, 
on  the  insertion  of  a  fine  suture,  if  they  are  not  extensive  in  size, 
and  have  not  penetrated  loo  deeply,  and  thus  caused  severe  injury  to 
the  ciliary  body,  lens,  etc.  Such  wounds  may  be  produced  by  frag- 
ments of  glass  or  steel,  or  by  a  clean  cat  from  a  small  sharp  instrument. 
In  the  former  case,  a  careful  examination  should  always  be  made  as  to 
the  presence  of  the  foreign  body,  which  may  either  have  fallen  out  after 
having  wounded  the  sclerotic,  have  entered  the  eyeball,  or  be  lying  in 
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the  lips  of  the  wound,  whence  it  may  be  readily  extracted.     A  bend  of 
vitreous  ii  seen  protruding  between  the  lips  of  the  little  wound,  and  this 
v  diminishes  the  tutra-ocular  tension,  the  aye  be 
remely  soft.   But  whilst  the  tension  in  the  vitreous  humour 
is  much  diminished,  that  in  the  anterior  chamber  may  be  augmen' 

wards,  and  the  depth  of  the  anterior  chain 
much  increased,  and  being  occupied  by  yellowish  serum.     This  causes  a 
peculiar  and  markedly  greenish  discolouration  of  the  iris,  more es pee i; illy 
it'  the  latter  is  normally  of  a  blue  or  bluish-grey  tint.     In  such  cases, 
by    far    the  best    treatmen.  |   iu   bringing  the  lips  of  the  little 

aj  wound  together  with  a  tine  suture.     This  is  best  and  most  safely 
<loi;  a  curved  needle  to  each  end  of  a  very  fine  silk  tin 

and  passing  oue  needle  through  the  one  edge  of  the  wound  from  wii 

!   the  other  needle  through  the  opposite  edge  also  from 

In  this   way  we  shall  avoid  all  danger  of  injur 

the  ciliary  body  or  lens  from  a  sudden  jerk  of  the  point  of  the  needle 

;nto  the  eye.     The  suture  generally  produoee  little  or  no  irrita- 

m,  and  may  be  lefl  for  eight  or  ten   days,  until   tin'  wound  is  tirmly 

As  soon  as  the  oozing  of  the  vitreous  is  arrested,  the  intra- 

d  in  the  course  of  a  day  or  two  it  generally 

bei  the  norma]  standard.      If  the  depth  of  the   anterior  ohamhej  is 

mur  K3  accumulation  of  serum,  an  iridectomy  six 

•  •do  to  re-establish   the   communication   between   the  anterior  and 
tterior  'hambers. 

A  description  of  the  tumours  met  with  in  the  ciliary  region  will  be 
il  in  the  article  upon    "Tumours  of  the  Choroid." 
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L— EPISCLERITIS. 

ugh  not  a  dangerous  affect  i>  -  often  proves  extremely 

troublesome  on  account  of  the  protracted  and  obstinate  course  which  it 
ii  d  also  on  account  of  the  tendency  to  freqnent  reenrrence  which 
it  often  manifests.  It  is  distinguished  by  the  appearance  of  a  small 
dusky-red,  or  reddish-yellow  elevation  on  the  sclerotic,  in  elose  proximity 
to  the  insertion  of  '<•  reoti  mniolee,  and  at  a  abort  distance 

from  the  edge  of  t!  urs  most  frequently  at  the  tem- 

>r;il  portion  i  r  the    insertion  QJ 

Uinackv      The  appearance  of  the  liltle  nodule  is  generally  |  and 

.  more  or  less  conjunctival  and  subconjunctival  redness, 

more  especially  of  that  segment  of  the  eyeball  upon  which  the  elevation 

situated,    to   which,  indeed,   the  vascularity  ih  often   confined.      The 

■ijunetival  tissue  is  at  this  point  markedly  thickened  and  swollen. 
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and  of  a  peculiar  rusty,  dark,  purplish  hue,  its  blood-vessels  (as  well, 
perhaps,  as  those  of  the  conjunctiva)  being  here  somewhat  dilated, 
tortuous,  unci  of  a  dusky  tint.  Frequently  the  conjunctiva  is  hardly 
■ft  all  affected,  the  vascularity  and  swelling  being  confined  to  the  sub- 
conjunctival tissue  and  the  superficial  layers  of  the  sclerotic.  There  is 
sometimes  considerable  photophobia,  laehrymation,  and  a  certain  degree 
of  ciliary  neuralgia,  but  in  many  OBBM  EhiiO  symptoms  are  almost  entirely 
at,  and  the  patient  experiences  only  slight  discomfort,  or  a  feeling 
of  dull,  heavy  pain  in  and  around  the  eyo.     The  point  of  the 

sclerotic  may  also  be  more  or  less  sensitive  to  the  touch.  At  the  outset, 
the  affection  might  be  mistaken  for  phlyctenular  or  pustular  ophthalmia, 
but  the  little  nodule  soon  increases  in  size,  and  assumes  a  dusky,  reddish- 
brown  appearance,  having  a  broad  base,  and  showing  no  tendency  to 
ulcerate  OS  suppurate.  Gradually  it  becomes  more  pale,  diminishes  in 
size,  am]  slowly  disappears,  alter  it  has  exited  perhaps  for  many  months. 
Or  it  may  recur  again  and  again,  either  at  the  same  spot,  or  at  some 
other  point  of  the  eyeball,  so  that  the  disease  may  travel  round  the 
cornea  from  point  to  point. 

The  disease  is  not  only  very  protracted  and  obstinate  in  its  course, 
but  also  very  little  influenced  either  by  general  or  local  treatment.  It 
occurs  most  frequently  in  females  of  an  adult  age,  and  does  not  appear 
to  be  due  to  any  appreciable  cause,  except  that  it  is  perhaps  more  often 
met  with  in  persons  of  a  rheumatic  or  gouty  tendency  than  in  others. 
In  some  cases  it  would  also  appear  to  he  due  to  a  syphilitic  taint,  and 
is  then  apt  to  prove  extremely  ohst  ma  i  it  is  treated  by  anti- 

syphilittc  remedies.  The  cornea  sometimes  becomes  implicated,  more 
iaily  the  part  nearest  the  elevation,  the  superficial  portions  of  the 
Oumoa  becoming  cloudy,  and  this  opacity  assuming  somewhat  the  ap- 
pearance of  a  partial  arena  senilis.  Tf  there  is  much  ciliary  irritation 
and  pain,  atropine  drops  should  be  employed,  and  warm  poppy  fomen- 
tations be  applied  to  the  eye.  The  insufflation  of  aalomeS  or  the  use  of 
the  red-precipitate  ointment  have  proved  of  little  benefit  in  my  hands  ; 
indeed,  I  think  them  contra-indicated  if  there  is  any  ciliary  irritation, 
still  more  so  is  this  the  case  with  caustic  collyria.  I  have,  however,  in 
some  cases  found  marked  and  striking  benefit  .from  the  use  of  a  eolly- 
rium  of  chloride  of  zinc.  I  employ  at  first  a  very  weak  solution  (gr.  J  to 
5J  of  water),  and  if  this  is  well  borne  and  does  not  augment  Ihe  redness 
or  produce  much  irritation,  I  increase  the  strength  to  gr.  i — ii  to  $j. 
The  patient  should  be  placed  upon  a  generous  diet,  and  tonics  should 
be  freely  administered.     Where  there  is  a  distinct  gouty  or  rheumatic 

iency,  preparations  of  guaiacum,  or  oolchicum  together  with  the 
tincture  of  aconite,  should  be  given.  If  there  are  evidences  of  syphilis, 
the  iodide  of  potassium  should  be  prescribed,  and  perhaps  even  mercurial 
inunction. 
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health  j  sclerotic.     As  the  bulge  increases,  the  sclerotic  becomes  more 

and  more  thinned  (partly  perhaps  from  inflammation  and  partly  from 

tension)  and   discoloured,  assuming  at    this  point  a  dusky,  dirty 

bluish-grey  hne,  which  is  due  to  the  shining  through  of  the  choroid. 

Thus  the  staphyloma  may  attain  a  considerable  size  even  in  the  course  of 

w  weeks  r  with  the  increase  in  the  size  of  the  staphyloma, 

proximate  portion  of  the  ciliary  region,  and  even  of  the  cornea,  may 

become  involved  in  it,  and  be  considerably  changed  in  curvature,  the 

corresponding  plane  of  the  iris  and  the  zonula  of  Zinn  being  stretched, 

and  the  attachment  of  the  lens  consequently  relaxed  and  loosened. 

As  a  rule,  however,  the  progress  of  the  staphyloma  is  very  slow  and 
graduaL  After  a  more  or  less  acute  and  severe  inflammation  of  the 
iris  and  choroid  has  existed  for  some  length  of  time,  and  its  progress 
has  been  perhaps  apparently  arrested,  it  is  noticed  that  the  curvature 
of  one  portion  of  the  sclerotic  is  somewhat  altered  and  more  prominent, 
and  its  surface  traversed  by  dark,  dilated  vessels.  Gradually  and 
slowly  the  protrusion  increases,  the  sclerotic  becomes  more  thinned, 
and  exchanges  its  bright  lnstrous  white  colour  for  a  dusky  bluish  tint. 
Sometimes  the  staphylomatong  bulging  is  traversed  by  tendinous 
glistening  trabecular  forming  a  kind  of  framework,  through  the  ifi 
stices  of  which  the  darker  portions  bulge  out,  giving  to  the  whole  a 
faint  likeness  to  a  mulberry.  The  staphyloma  may  now  remain  sta- 
tionary for  a  time,  and  the  inflammatory  symptoms  disappear.  Then 
an  inflammatory  exacerbation  supervenes,  the  eye  becomes  painful, 
irritable,  flashed,  and  an  increase  in  the  size  of  the  staphyloma  is 
noticed.  But  these  Bymptoms  again  disappear,  and  the  progress  of  the 
disease  is  temporarily  arrested.  Such  exacerbations  may  be  of  fre- 
and  lead,  finally,  to  ■  considerable  and  very  pro- 
.  loma.      E  s  the  staphylomatous  bulgings  are  not 

«d  to  one  portion  of  the  sclerotic,  but  occupy  the  whole  of 
the  eiliar}    region  arunnd  the  cornea,  and  then  the  disease  is  termed 
tlar  staphyloma," 

g  is  not  limited  to  the  sclerotic,  bnt  ex- 

h  is  generally  adherent  to  the  former,  and 

.  and  bulged  with  it,  and*  rgoing  in  time  perhaps 

My.     Tin  uay  either  be  adherent    to  the 

i  and  altered  in  structure,  or  it  may 

be  sepaj  at,  and  pass   straight  across  the  base  of 

occupied  by 

Eeo   more  or  less  clouded    and 

er  quite  transparent,  and  we  can  then 

ear)  the  details  of  the 

<*p  excavation  of  the  optic  nerve, 

.e  unable  to  see  the  fundus  on   account 
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itions    in    the   ptipil,    or   the   opacity  of  the    lens  and    vitreous 

In  complete  sclerotic  staphyloma,  the  anterior  p  >rt  lOB  of  the  sclerotic 
arid  the  cornea  arc  greatly  altered  in  curvature,  being  cither  distended 
a  conical,  or  sub-ovoid  protrusion.    The  iris  and  zonula  of  Ziim  are 
also  much  distended.     The  plane  of  the  iris  is  greatly  increased  in  size, 
and    its   surface  is  of  a  dirty   slate  tint,    which  is  partly   owing   to 
inflammatory  changes,  and   partly  to  the  stretching  and  atrophy  of  its 
fibrilUe.     It  is,  moreover,  often  tremulous,  on  account  of  the  partial  or 
complete  dislocation  of  the   lens,  or  on  account   of  the  latter  b»  i 
;parated  from  its  posterior  surface  by  a  considerable  amount  of  f]n 
^rom  the  distension  and  stretching  of  the  zonula  of  Zinn,  the  attach- 
ments of  the  lens  are  relaxed  and  weakened,  and  the  latter  may  be 
ially  or  completely  dislocated  into  the  vitreous  humour.     Tla   <:< 
id  BM  of  the  anterior  chamber  are  often  greatly  increased.     Indeed 
the  whole  eye  is  much  enlarged,  and  on  this  account  as  well  as  the 
tautioa   of  the  eye  from  the  orbit,  this  condition  is  often  termed 
"  huphthnlmos."     The  sclerotic  is  tra\  itho  by  diluted  tortuous  vessels, 
and  iH  of  a  dusky,  dark-blue  tint,  which  is  either  diffuse  and  uniform  in 
character,  or  chiefly  confined  to  certain  poii  Lg  to  the  whole  a 

dark,  patchy  appearance*  The  pupil  is  often  occupied  by  lymph,  the 
ipsule  of  the  lens  opaque,  and  covered  by  masses  of  exudation,  thn 
is  itself  being  also  frequently  cataraetnus.  If  the  staphyloma  has 
formed  after  an  extensive  perforation  of  the  cornea,  there  will  be  no 
anterior  chamber,  the  iris  and  capsule  of  I  lie  lens  arc  mt  imaN-ly  eon- 
d  with  and  adherent  tot  lie  corneal  cicatrix,  the  lens  is  cataractous, 
perhaps  shrivelled  and  chalky,  or  altogether  absent,  having  escaped 
through  tl  !  perforation. 

Both  the  partial  and  complete  staphyloma  may  after  a  time  become 
*d,  the  inflammatory  exaeerl  mt  ions    becoming  less  and   less  fre* 
lent,  and  finally  ceasing.     In  other  cases,  severe  supptira' 

i>iditis  supervenes,  ophy  of  the  eye.     Or 

the  bulging  portion  m  a  partial  staphyloma  may  give  way,  either 
mt&neously  or  in  consequence  of  a  blow  upon  the  eye,  or  a  sudden  and 
•vere  strain  or  exertion.    A  gi  ion  of  fchei  of  the  eyeball 

escapes,  this  being  often  accompanied  fag  intra-ocular  haemorr- 

hage;   severe    inflammation    supervenes,  and    the    globe  shrink*  and 

With  regard  to  tl..    treatment,  I  need  only  say  that  at  the 
et  of  the  disease,  when  the  I  se  of  irido-che 

usual  remedies — atropine,  leeches,  paracentesis,  etc. — should  be 
B&ployed,  but  when  the  tension  of  t  markedly  increased,  and  if 

the  B  s  at  one  point  a  tendo  these  remedies  no 

>ngtr  suffice,  and  a  large  iridectomy  should  be  made  at  one*.      It 
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should  not  check  the  inflammation  and  the  bulging  of  the  bcI«m 
repeated  paracentesis  may  be  tried,  or  a  second  iridectomy  may  be  made 
opposite  to  the  first,  so  as  to  divide  the  iris  into  two  separate  halves. 
But  if  the  staphyloma  is  considerable  and  has  united  for  some  time,  the 
iridectomy  no  longer  suffices  to  cause  it  to  shrink,  and  we  may  then 
have  to  abscise  it.  This  should  be  done  with  a  cataract  knife,  as  in  the 
case  of  staphyloma  of  the  cornea  (page  143).  After  the  operation 
a  firm  compress  bandage  is  to  be  applied.  In  cases  of  partial  staj 
loma,  mo  tally   if  the  base   is  small,  I  should    prefer  Borclli's 

operation  (page  147)  to  abscision.  In  those  cases  in  which  the  sight 
is  greatly  and  hopelessly  lost,  and  the  eye  is  a  source  of  constant,  irrita- 
tion and  discomfort,  ahscision  by  Critchett's  method  should  he  per- 
formed. But  if  the  disease  reaches  far  back,  or  involves  the  whole 
eyeball,  it  will  be  much  wiser  to  excise  the  eye,  for  by  abscising  the 
anterior  part,  a  portion  of  the  diseased  structures  will  be  left  bell 
and  the  stump  be  prone  to  inflammatory  complications,  and  thus  pre- 
vent perhaps  the  possibility  of  wearing  an  artificial  eye  with  comfort, 
and  even  endanger  the  safety  of  the  other  eye. 


a— WOUNDS  AND  INJURIES  OF  THE  SCLEROTIC. 

Incised  wounds  of  the  sclerotic  chiefly  prove  dangerous  in  so  far 
that,  if  they  are  extensive,  a  considerable  portion  of  the  contents  of  the 
eyeball  escapes,  which  is  perhaps  followed  by  profuse  iutra-ocular 
bssmorrmage,  suppurative  choroiditis,  and,  finally,  atrophj  of  the  eyeball. 
Or  again,  if  the  wound  is  smaller,  its  cicatrization  may,  by  involving  a 
portion  of  the  retina,  lead  to  ■  detachment  of  the  latter,  which,  though 
limited  at  first,  may  gradually  extend  and  threaten  the  safety  of  the  eye. 
Again,  the  instrument  producing  the  injury  may  wound  the  lens  and 
cause  traumatic  cataract,  SOOOmpani  pa  by  severe  inflammatory 

complications  leading  to  tJbft  dosUnction  of  the  sight.     Still  greater  is 
the  danger  if  the  point  of  tl  uaftat  is  broken  off  and  lodged  in  the 

interior  of  the  eye,  the  same  being  the  ca^c,  if  foreign  bodies  have  per- 
forated the  sclerotic  and  entered  the  globe.     If  the  wound  is  shunted  at 
tlu   anterior  purtion  of  the  nelerotic   near  the  cornea,  the  iris  generally 
protrudes,  and  the  lens  may  be  dislocated  under  the  conjunctiva;  I 
is  especially  the  oa.se  after  severe  blows  from  blunt  instruments,  pro- 
of the  Bclerotio.     Indeed,  ruptures  of  the  sclerotic  are 
ogerons  than  incised  wounds,  on  account  of  the 
roe  of  the  blou   which  was  necessary  to  cause  the  sclerotic  to 
way      If  the  incised  wound  is  ao<  considerable  in  size,  its  edgeB 
Jd  be  carefully  brought  together  by  a  fine  suture  or  two.     Any 
of  protrud  is  humour  being  abscised,  cold  com- 
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presses  should  then  be  applied  to  allay  the  inflammatory  reaction.  In 
small  punctured  wounds  a  little  bead  of  vitreous  may  protrude  through 
the  aperture,  and  if  the  application  of  a  firm  compress  does  not 
accelerate  union,  this  object  may  be  obtained  by  lightly  touching  the 
wound  with  a  crayon  of  nitrate  of  silver  and  potash  every  second  or 
third  day.  When  the  wound  is  very  extensive  and  a  large  portion  of 
the  contents  of  the  globe  has  escaped,  and  there  is  no  hope  of  restoring 
any  sight,  it  is  better  to  excise  the  eyeball  at  once,  more  especially  if  it 
is  to  the  patient  a  matter  of  great  moment  (as  amongst  the  poorer 
classes)  to  be  cured  as  soon  as  possible,  and  to  be  free  from  further 
inflammatory  attacks. 

A  portion  of  the  sclerotic  may  slough  after  injuries  from  burns,  hot 
metal,  etc.  The  injured  part  becomes  covered  with  a  whitish  grey 
eschar,  which  is  thrown  off  together  with  portions  of  the  sclerotic,  until 
the  vitreous  humour  becomes  visible.  The  injury  may  be  accompanied 
by  inflammation  of  the  cornea  and  iris,  and  opacity  of  the  lens. 


Chapter  V. 

THE  CRYSTALLINE  LENS. 


1.— CATARACT. 

t  ho  fronaral  form   "  cataract "   is  understood  an  opacity  situated 

w\  tht*  crystalline  lens;  to  such  only  should  it  he  applied.     When  the 

Opftr  ho  capsule,  it  is  termed  ,k  capsular  cataract;"  whereas, 

and  lens  are  involved,  it  is  designated  "capsulo- 

i   cataract."     The  una  "spurious  cataract"  of  old  authors, 

>»*  nauio  ginv  >  >sits  of  lymph  in  the  pupil,  should 

Iv  altoyol  ' 

Ir  i.u^i  h*  B  tnittcd  that  the  etiology  of  cataract  is  still 

ihfOttM  h  much  obmmtoj  and  doubt.     Itappears  most  probable  that 
ipaj  CMM  of  tho  Kiss  of  transparency  of  the   lens  are  to  be 
tottjfhl  In  MB  impairment  of  its  nutrition,  due  to  some  morbid  alteration 
mil  humour,  and  in  inflammatory  changes  within  the  lens 

Tin-  tl^itv;  atrition  may  be  due  to  certain  alterations  in 

the  ••  I  be  blood,  to  senile  involution,  or   to  inflammatory 

-    the   lu'i^MMuring   tunics  (e.g.,  irido-choroiditis,  sclerotieo- 
QfcpjviiUhn     |v>Htoru»t\     retinitis    pigmentosa,    etc.).        According    to 
OH  of  cataract  is   always  a  secondary,  never  a 
-non;  its  origin  being  always  due  io  certain  inflam- 
u  atrophic  ohjuiLres  in  some  portion  of  the  uveal  tract.    Simple 
■;.t  1 1-  nerve  or  retina,  which  are  unaccompanied  by  any 
„£i.kj*  ••  •♦  'Vi  ll'o  vititJOttaj  do  DXA  BSarl  any   influence  on   the  development 
:    \a   not  unfrequently  met  with  in  those  condi- 
u-h  its  watery  constituents  are  very  deficient, 
iUUOT  groat  density  (as,  for  instance,  in  diabetes).     TYns 
i     ,      ononis  of  the  watery  constituents  of  the  lens,  a.  \osa 
Htid  a  deposit  of  calcareous  and  other  ^to\te, 
cataract  does  not  generally  appear  until  a  late  stc^-^  of 
,  i  So  patient  is  greatly  emaciated  and  e n  feeble  «^^ajiu. 
l!  ri*che  Bcobochtungen/'  p  208. 
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his   health  much  broken.     I  have,  however,  met  with  some  cases  in 
which  the  opacity  of  the  lens  nppenred  whi^  .1   health  was 

still  good-  The  diabetic  cataract  is  mostly  met  with  about  orbit' 
middle  age,  and  does  not  present  any  peculiar  or  characteristic  symp- 
toms. It  generally  n  Meets  both  eves,  and  is  mostly  of  a  soflisb  consist- 
ence, and  rapid  in  its  formation.  In  elderly  persons,  bowerer,  ii  will  be 
more  firm,  and  contain  a  more  or  less  large  hard  nucleus.  The  percept  u  m 
of  light,  and  the  condition  of  the  field  of  vision  should  always  be 
carefully  examined  in  such  cases,  as  affections  of  ptu* 

nerve  not  nnfreqnently  occur  in  the  course  of  dial 

fore,  co-exist  with  the  cataract,  and  thus  render  the  prognosis  of  the 
operation  unfavourable.     Another  fact  which  should  be  remembered  in 
operating  for  diabetic  cataract  is,  that  the  iris  is  often  very  susceptible 
of  irritation,  go  that  iritis  is  exceptionally  easily  set  up.     The  ambly- 
opia which  is  sometimes  met  with    in   persons  affected  with  dial 
be  simply  due  to  paralysis  of  theaceunmioda 
The   presence   of   secale   cornutam   in    the   system    may   produce 
cataract.     Thus,  Dr.  Ignaz  Meyer*  has  shown  that  the  consumption  of 
bread  containing  ergot  of  rye  may  give  rise  to  it.     The  ergotism  has 
lasted  in  some  of  these  cases  for  two  or  three  months,  the  prirn 
symptom  being  the  fits.     The  development  of  the  cataract  was  very 
slow,  and  always  occurred  in  both  eyes.     The  mode  in  which  I 
tism  gives  rise  to  cataract  is  still  very  uncertain,  but  it  is  probably  due 
to  some  impairment  of  the  nutrition  of  the  lens.     Wecker  thinks  that 
bhts  mal-nutrition  may,  perhaps,  be  owing  to  a  diminution  in  the  l»i 
supply  to  the  anterior  portion  of  the  uveal  tract,  on  account  of  the  pro- 
longed spasmodic  contraction  of  the  ciliary  muscle.     Rothmundf  has 
observed  a  re.]  it  in  children  who  were  affected 

with  a  very  peculiar  disease  of  the  skin,  which  somewhat  resembled 
ichthyosis. 

aract  is,  as  a  rule,  a  disease  of  old  BgO|  Mid  the  loss  of  trans- 
icy  of  the  lens  is  probably  chiefly  due  to  its  deficient  nutrition, 
dependent  upon  an  inefficient  blood  supply,  and  consequent  diminution 
Of  the  watery  constituents  of  the  crystalline.  We  must  not,  however, 
kistake  for  this  condition,  the  small  punctated  opacities  which  are  due 
ration  of  the  fibrillar  of  the  lens,  and  which  some- 
ics  nppear  in  old  person^  in  the  form  of  a  fringe  of  small,  yellowish, 
grey  d  of  the  lens,  where  they  may 

in  stationary  for  a  very  long  period.  It  is  an  interesting  fact  that 
iVJ  has  often  found  oedema  of  the  retina  in  the  eyes  of  old  persons 
1  with  cataract,  and  it  is  a  question,  as  he  points  out,  in  how  far 


•  «  A,  f.  <V  riii,  2,  120. 


t  Ibid,  xir,  l»  159. 
♦  "  A.  f.  O  ."  xt,  2,  90. 
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linn,  its,  on  account  ofits  peculiar  structure,  it  may  often  be  beet  treated 
by  an  operation  which  doeB  not  interfere  with  the  lens  itself.     I  mean 
lamellar  or  zonular  cataract.     Cataracts  produced  by  injuries  to  11m 
lens,  and  opacities  in  the  capsule,  will  be  ooneidered  under  the  headi  of 
uraatic  Cataract,"  and      ( hptofa  Catar 
Formerly,  mnrli  n.ttcution  was  paid  to  the  symptoms  which   d 
gnished  cataract  from   glaucoma  and  amaurosis.     But  since  the  dis- 
covery of  the  ophthalmoscope,  these  diseases  could  not  be  mistaken  for 
cataract,  except  through  the  grossest  ignorance  or  carelessness. 

A    tally  formed,  mature  cataract  may   be  at  once  recognised 
with  the  nal:  The  pupil  is  no  longer  dark  ami  clear,  but  is 

occupied  by  a  whitish  opalescent  body,  which  lies  close  behind  it.    It  is 
however,   when    the   affection    is  incipient  and  but  slightly 
advance*!,  ue  i  I  he  ojvacity  commences  at  the  edp 

the  lens,  tor  it  may  then  be  easily  overlooked  except  the  eye  is  carefully 
examined  with  the  ophthalmoscope  and  the  oblique  illumination.  If 
elderly  persons  complain  somewhat  of  dimness  of  siirht,  the  condition 
of  the  lens  should  always  be  examined,  even  although  they  may  appa- 
rently be  only  eaflerlag  from  presbyopia,  and  are  able  to  read  (he 
smallest  pnnt  with  suitable  convex  glasses  ;  for  amongst  the  aged,  ostit- 
is most  common,  and  often  commences  at  the  very  edge  of  the 
lens  in  the  form  of  small  spiculur  opacities,  which  might  easily  escape 
detection.  Wherever  incipient  cataract  is  suspected,  the  pupil  should  bo 
dilated  by  a  weak  solution  of  atropine,  and  the  lens  examined  with  the 
ophthalmoscope  and  flu  oblique  illumination.  If  there  is  any  objection 
ipil,  a  very  fair  view  may,  however,  be  obtained  even 
of  the  margin  of  'ing  the  patient    to   turn  has  e> 

one  side,  and  then  looking  very  slantingly  behind  the  iris. 

0  must,  however,  be  taken  not  to  mistake  the  physiological 
changes  which  occur  in  the  lens  in  old  age,  for  commencing  cataract. 
These  changes  consist  in  a  thickening  and  consolidation  of  the  lens 
substance,  especially  of  the  nucleus,  which  assumes  a  yellow  tint,  If 
this  physiological  cloudiness  is  very  marked,  it  might  easily  be  mis- 
t  cataract.     The  chief  diatincti\  B  are,  that  m 

the  f  lie  sight  is  perfect   (any  existing  presbyopia  Ixung  cor- 

rected by  suitable  glasses),  the  opacity  remains  absolutely  or  almost 
onary   for  a  very  loug  period,  and  the  cloudiness  is  not 
observable  with  the  ophthalmoscope,   although  perhaps  very  evident 
l  lamination. 

as  formerly  much  employed  in  the  diag- 

imae  since  the  discovery  of 

[m.\  and   I  i   ih«:  oblique  illumination. 

•Lamination  depended  upon  the   three  images  wl 

*nny  be  observed  in  a  healthy  eye  when  a  lighted  taper  is  moved  before 
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it.  Two  of  these  images  are  erect,  the  third  is  inverted.  The  first 
an  erect  image  of  the  candle,  and  is  produced  by  reflect  ion  from  the 
surface  of  the  cornea;  the  second  is  also  erect,  and  is  produced  by 
reflection  from  the  anterior  surface  of  the  lens ;  the  third  is  inverted, 
and  is  due  to  reflection  from  the  concave  posterior  surface  of  the  lenB. 
The  first  two  images  move  in  the  same  direction  as  the  caudle,  the  third 

I  fie  opposite  direction.  If  the  lens  becomes  opaque,  of  course  the 
[magG  from  the  posterior  surface  is  lost,  and  that  from  the  anterior 
surface  also  soon  becomes  indistinct. 

With  the  obliqne  illumination,  opacities  in  the  lens  will  appear  of  a 

I I  gvvy,  or  whitish  colour.  The  slighter  forms  are  best  seen  by  only 
a  moderate  amount  of  light. 

In  employing  the  ophthalmoscope  for  the  diagnosis  of  cataract,  the 
mirror  alone  is  to  be  used  (without  any  lens  in  front).  To  gain  a  larger 
image,  a  convex  lens  may  1)©  placed  behind  the  mirror.  The  illumina- 
tion is  to  be  weak.  Incipient  cortical  cataract,  composed  of  centripetal 
stripes,  will  appear  in  the  form  of  well-defined  dark  streaks  upon  a  red 
back  ground.  Pnnctiform  opacities  also  appear  as  dark  spots,  but  are 
often  not  so  observable  as  with  the  oblique  illumination. 

I  will  now  briefly  describe  the  characteristic  appearances  presented 
by  the  different  forms  of  cataract. 

I.  Ltnui'll't/-  or  Mfwiar  i.ui.hu'wt  {Schichtttoar)  is  generally  congenital 
or  developed  in  early  infancy.  Arlt  originally  called  attention  to  the 
fact  that  it  often  occurs  in  children  who  have  suffered  from  convulsions, 
but  the  connexion  between  the  two  has  not  yet  received  a  satisfactory 
explanation;  for  it  is  difficult  to  understand  why  only  certain  perinu- 
clear layers  of  the  lens  fibres  should  be  affected  by  the  mal- nutrition  or 
succussion  consequent  upon  the  violent  muscular  spasms  during  the 
>ns. 

As  lamellar  cataract   does  not  materially  impair  the  sight,  it  often 
escapes  detection  until  much  later  in  life.     Its  appearance  is  very  eha- 
io,  and  its  diagnosis  easy.    On  dilating  the  pupil  with  atrophic, 
we  i  \t  the  lens  measuring  from  two  to  three  and  a  half 

lines  in  diameter*     It  is  .juite  uniform  from  the  periphery  to  the  centre, 
and  is  sharply  defined  against  the  transparent  margin  of  the  lens.      The 

pact  consists,  in  short,  of  a  layer  of  opaque   lens  substance  lying 
the  nucleus  and  a  transparent  portion  of  the  cortical  subsi g  i 

ace  it  has  been  designated  u  Schichtstaar,"  or  lamellar  cataract.  The 
nucleus  of  the  lens  is  transparent,  which  is  proved  by  the  uniform  cha- 
racter of  the  opacity,  which  is  not  more  dense  in  the  centre  than  at 
periphery,  and  by  the  relatively  fair  sight  which  such  patients  enjoy 
when  the  pupil  is  not  dilated.     Moreover,  with  the  ophthalmoscope, 
□  reflex  shines  through  the  central  portion  of  the  lens. 
th  the  oblique  Illumination,  (he  opacity  appears  of  a  uniform  light 
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grey  colour,  sharply  defined,  and  surrounded  by  a  more  or  leas  broad 
margin  of  transparent  cortical  substance.  It  will  now  also  be  seen  that 
there  is  a  clear  portion  of  cortical  substance  between  the  opacity  and 
the  anterior  capsule.  In  the  centre  of  the  opacity  may  often  be 
remarked  one  or  more  small  white  spots.  With  the  ophthalmoscope, 
the  opacity  has  the  appearance  of  a  well  denned  dark  disc,  the  centre 
of  which  affords  a  reddish-brown  reflex.  If  the  margin  of  the  cortical 
substance  be  clear,  the  details  of  the  fundus  will  be  visible  through  it. 
If  there  are  opacities  in  it,  they  will  appear  as  fine  dark  stripes  or 
ks  upon  a  rod  background.  Some  of  the  varieties  of  lamellar 
cataract  are  very  pretty.  For  instance,  I  have  seen  cases  in  which  lil 
stripes  ran  from  the  opacity  into  the  cortex,  their  extremities  being 
studded  with  small,  pearl-like  opacities.  Lamellar  cataract  is  either 
stationary  Of  very  slowly  progressive.  It  is,  therefore,  of  consequence, 
before  deciding  upon  an  operation,  to  determine  whether  the  cataract 
be  progressive  or  not.  In  deciding  this,  we  must  be  chiefly  guided  by 
ndition  of  the  marginal  cortical  substance.  If  the  latter  is  per- 
elear  and  transparent,  the  cataract  is  stationary  ;  if  it  is  diffusely 
ekudad,  Or  yiemitu  pnnctiform  or  striped  opacities,  it  is  progressive. 
Von  Graefe  thinks  that  its  progress  is  most  rapid  when  the  stripes  are 
broad,  and  the  interjacent  lenticular  substance  is  somewhat  opaque  and 
studded  with  coarse  specks.  If  the  opacities  consist  only  of  very  tine 
dots,  or  a  few  delicate  narrow  stripes,  the  progress  is  very  alow- 
According  to  Von  Graefe,  lamellar  cataract  may  also  be  formed 
later  in  life  in  dislocated  lenses,  and  after  irii 

Vision  may  be  relatively  good  if  the  opacity  is  not  dense ;  for  instance 
large  print  may  be  read.  But  the  sight  is  always  improved  by  dila- 
of  the  pupil  with  atropine,  for  this  permits  the  rays  from  the 
otgeot  to  pass  through  the  clear  marginal  portion  of  the  lens.  I 
have  seen  cases  in  which  the  difference  in  the  sight,  before  and  after 
dilatation  of  the  pupil,  has  been  most  marked;  so  that  persons  who, 
prior  to  it,  could  with  difficulty  decipher  large  letters,  were  afterwards 
0  read  the  smallest  print.  The  accompanying  diagrams  (Figs.  29 
and  30)  will  explain  this*     Fig.  29  («)  the  undilated  pupil  occupied  by 


IR*  Oft 


tlie  opacity  (b)>  which  extends  beneath  the  iris  as  far  as  the  dotted  line 
(c),  where  the  transparent  margin  (d)  commences.  As  the  latter  is 
completely  covered   by  the  iris,   the  rays  can  only  pass  through  the 
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central  opaque  portion  ;  hence  the  indistinctness  of  sight.  But  on  dila- 
tation of  the  pupil  (Fig.  30)  the  transparent  margin  (d)  is  exposed,  and 
the  rays  can  now  pass  through  it  to  the  retina.  The  solution  of  atropine 
to  be  nsed  for  dilating  the  pupil  should  be  extremely  weak  (gr.  j.  to 
eight  or  twelve  ounces  of  water),  so  that  we  may  obtain  complete  dila- 
tation of  the  pupil  without  any  paralysis  of  the  accommodation.  If 
this  point  is  not  attended  to,  we  may  easily  be  misled  by  the  fact  of  the 
patient's  complaining  that  after  the  dilatation  the  sight  is  dim  and  misty, 
which  may  be  due  simply  to  the  fact  that  the  accommodation  is  paralysed 
by  the  atropine,  which  was  tOO  strong. 

Persons  suffering  from  lamellar  cataract  are  often  supposed  to  be 
short- sighted,  as  they  hold  small  objects  (a  book,  for  instanrej  very 
close  to  the  eye,  in  order  to  gain  larger  retinal  images.  In  timeT  how- 
ever, this  constant  accommodation  for  very  near  ebjects  may  really  give 
rise  to  myopia  of  even  a  considerable  degree. 

In  practice,  it  is  important  to  remember  two  facts  with  regard  to 
lamellar  cataract — 1.  That  the  opacity  is  surrounded  by  a  more  or  less 
clear  margin  of  cortical  substance,  which,  if  it  be  sufficiently  wide  and 
transparent,  may  admit  of  excellent  sight  when  the  pupil  ig  dilated.  2. 
That  the  greater  portion  of  the  lens  is  transparent  and  in  a  normal 
condition,  and  will,  therefore,  swell  up  far  more  than  a  cataractous  lens, 
after  laceration  of  the  capsule  and  the  admission  of  the  aqueous  humour, 
as,  for  instance,  in  a  needle  operation. 

II.   I  —The   opacity   generally    commences  at    the 

margin.  Small,  greyish- white  stripes  are  observed  running  towards 
the  centre  of  the  lens.  At  the  very  commencement*  the  interjacent  lens 
substance  is  either  perfectly  transparent,  or  but  sparsely  studded  with 
little  opaque  dots.  Soon,  however,  the  cloudiness  becomes  more  general 
and  diffuse,  until  the  whole  lens  is  involved.  Sometimes  the  stripes  may 
be  observed  both  on  the  anterior  and  posterior  cortical  substance,  the 
lens  between  them  being  transparent.  The  difference  in  their  posn 
may  be  easily  recognised  with  the  oblique  illumination.  The  anterior 
stripes  are  close  behind  the  pupil,  whereas  the  others  are  far  back  in 
the  eye,  and  appear  concave,  the  concavity  being  turned  towards  the 
observer. 

On  examining  an  incipient  cortical  cataract  with  the  ophtlialmosi Mpe, 
we  notice  dark,  well-defined  stripes  intersecting  the  red  background, 
and  radiating  from  the  margin  of  the  lens  to  the  centre.  Between  theui, 
at  the  very  edge  of  the  lens,  there  is  often  a  fringe  of  Bhort,  stunted 
stripes.  Puuctiform  opacities,  which  with  the  obbque  illumination 
appeared  of  a  grey  colour,  now  look  like  little  dark  dots  strewn  about  on 
and  between  the  .stripes. 

In  rare  instances  the  opacity,  instead  of  being  striped,  consists 
of   innumerable   little  dots   with    clear    portions    of  lens    substance 
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ren  them.     With  the  naked  eye  it  looks  like  a  diffuse  uniform 
aty. 

The  following  symptoms  are  characteristic  of  a  fully  formed,  mature 

llio  opacity  is  of  a  grey  or  bluish-white  colour,  which 

BWkat  in  density  towards  the  centre.     On  account  of  this 

white  tint,  The  movements  of  the  pupil  peculiarly  marked  and 

imc  of  tin'  lens  be  increased  through  the  imbibition  of 

iiis  may  be  slightly  arched  forward,  and  the  pupil  somewhat 

dilated  ami  sluggish.     The   slripeB  are  broad,   white,   and  often  very 

opalescent,  like  mother  of  pearl.     There  is  no  admixture  of  yellow  in 

tin    i  fcj,  which    proves  at  onee  thai  the  imclt  as  is  not 

With  tlie  oblique  illumination,  we  notice  that  the  outer  layers  of 

the  corti<  ,  although  opaque,  are  somewhat  translucent,  so 

can  see  through  them  into  the  deeper  layers.     This  is  of  im- 

►nance  with  regard  to  the  consistence,  for  in  the  very  soft  or  the  tiuid 

cataract  the  dense  white  <  j  l.»  -  quite  up  ko  the  capsule,  and  is 

not  at  all  us. 

Von  Graefe*  calls  attention  to  a  peculiar  cataract  which  is  sometimes 
met  with  in  early  infancy.  Its  diagnosis  is  of  special  importance,  as  it 
is  very  frequently  complicated  with    lesions  of  the  deeper  M  of 

te  eyeball.     It  commences  as  a  milk  v-white  cloud  in  the  outer  portions 
of  t  1 1  substance,  and   soon  quite  up  to  the  capsule. 

The  npueity  in  either  completely  homogeneous,  Or  studded  with  small 
whi'  iid  close  up  to  the  capsule.     The  lens,  which  is  at 

first  somewhat  increased  in  volume,  soon  diminishes  again  in  size  on 
account  of  the  absorption  of  its  tluid  constituents.  In  cases,  therefore, 
in  which  the  volume  of  the  lens  is  much  diminished,  and  able 

opacities  are  lodged  in  the  central  portions  of  the  anterior  capsule,  the 
_:ht  and  the  state  of  the  Held  of  vision  should  always  be  care- 
fully  tested  prior  to  an  operation,  in  order  that  the  existence  of  any 
deep-seated   If  y  be  detected.      This  form  is  not  nnirequently 

miined  to  one  eye. 
The  progress  of  DC  titeMOfc  is  generally  rapid,  more  especially 

in  i  luMren,  in  whom  it  may  become  mature  in  the  course  of  afew  weeks 
or  months.  In  adults  it  may  increase  but  Blowly,  particularly  if  the 
strip  irrow  and  few  in  number.    Broad  stripes  and  large  tioccu- 

lent  opacite  rapid  progress.     As  cataract  is  not  of  very 

common  oecurrence  even  before  the  age  of  fifty,  we  should  always 
»rtain  whether  it  may  not  have  been  produced  by  some  special  cause, 
ich  as  injury  to  the  lens  or  internal  inflammation  of  the  eye.  If  both 
the  urine  should  be  tested  far  the  presence  of  sugar, 
as  diabetes  is  a  not  unfreqiient  cause  of  eatai 

teal  cataract  is  ilwvjl  BOA      hi  childn-u  it  may  be  almoBt  fluid. 
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Although  its  consistence  increases  with  advancing  years,  it  is  generally 
free  from  a  bardish  nucleus  up  to  the  age  of  thirty  or  thirty-five,  and 
sufficiently  pulpj-  to  be  readily  removed  by  linear  extraction. 

When  a  mature  cortical  cataract  has  existed  for  lOKOfi  time,  it  may 
undergo  certain  retrogressive  changes,  lis  fluid  and  fatty  constituents 
may  become  absorbed,  and  the  cortical  substance  become  more  dry  and 

uliduted.  As  absorption  proceeds,  the  cataract  shrivels  up,  the 
anterior  capsule  becomes  wrinkled  and  recedes  from  the  pupil,  so  that 
a  more  or  less  deep  posterior  chamber  is  formed. 

The  capsule  sometimes  looks  like  a  little  wrinkled  bag,  containing 
small  white  chalky  chips  of  lens.  In  very  young  subjects,  the  gn 
portion  of  the  lens  may  become  absorbed,  so  tbat  finally  there  is  nothing 
left  but  a  small  white  shrivelled  disc,  of  a  hard  chalky  consisttn 
This  is  the  chalky  or  '*  siliculose  "  cataract  of  old  writers.  Although 
this  form  may  occur  simply  as  the  result  of  the  absorption  of  the  softer 
constituents  uf  an  ordinary  cataract,  it  is  still  more  frequently  met  with 
in  deep-seated  inflammatory  lesions  of  the  eyeball,  as,  for  instance,  in 
the  latter  stages  of  irido- choroiditis.  But  the  fluid  constituents,  in  si 
of  becoming  absorbed,  may  increase,  the  structure  of  the  lens  breaking 
down,  so  that  the  cataract  may  become  extremely  soft  or  even  fluid, 
which  is  especially  the  case  in  children.  In  adults,  more  particularly 
after  the  age  of  thirty,  the  harder  nucleus  sets  a  limit  to  the  process  of 
s«  rfl  ening,  which  can  then  ouly  affect  the  cortex  and  not  the  whole  lena. 
Now,  if  in  such  cases  the  cortical  substance  becomes  fluid,  the  hard 
yellow  nucleus  will  sink  down  in  it,  and  thus  the  so-called  u  Morgagnian" 
cataract  will  be  produced. 

The  chief  characteristics  of  fluid  cataract  are,  that  the  opacity  is  of 
a  milky- white  or  dirty  grey  colour,  that  it  is  homogeneous,  and  that  it 
reaches  quite  up  to  the  anterior  capsule,  on  the  inner  side  of  which  are 
often  observed  small  white  dots.  There  are  no  opalescent  stripes,  and 
the  anterior  layers  of  the  cortex  are  not  translucent. 

HI.  TJie  Nuclear  or  Hard  Senile  Cataract. — It  has  been  already  stat 
that  after  the  age  of  from  thirty  to  thirty-five  the  lens  undergoes  certain 
physiological  changes.  The  nuclear  portion  I m  comes  firmer  and  more 
consolidated,  and  assumes  a  yellow  tint.  This  condition  may  exist  for 
many  years  without  any  marked  increase,  without  deterioration  of  sight, 
or  without  any  opacity  being  observable  with  the  ophthalmoscope  ;  but 
the  division  between  the  physiological  and  pathological  consolidation  and 
cloudiness  is  only  one  of  degree.  When  these  senile  changes  increase  to 
such  an  extent  that  the  sight  is  perceptibly  impaired,  and  when  the 
opacity  of  the  lens  is  progressive  and  becomes  marked  even  by  trans- 
mitted light,  I  think  that  we  must  then  no  longer  consider  it  as  a 
physiological  condition,  but  as  commencing  nuclear  cataract.  In  th« 
latter  case,  the  nucleus  presents  a  marked  yellow  or  yellowish-brown 
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but  Blight.  The  lips  of  the  wound  in  the  capsule  may  unite,  and  no  per- 
manent, or  only  a  very  limited,  opacity  may  remain ;  but  if  the  wound 
is  larger,  much  aqueous  humour  it*  admitted,  and  the  lens  will  swell  up 
very  rapidly,  and  press  upon  the  iris  and  ciliary  body.    The  iris  is  often 
considerably  lacerated,  or  protrudes  through  the  corneal  wound,  and 
this  greatly  increases  the  irritation  and  danger  of  severe  inflammation. 
Flakes  of  softened  lens  matter,  or  broken  portions  of  lens,  fall  into  the 
anterior  chamber,  and,  coming  in  contact  with  the  anterior  surface  of 
the  iris,  produce  great  irritation;  or  portions  of  lens  matter  may  exude 
through  or  become  entangled  in  the  wound.     The  innammation,  which 
may  involve  the  iris,  ciliary  body,  and  choroid,  may  assume  either  a 
purulent  or  a  serous  character.    Iu  the  latter  case,  there  may  be  more  or 
less  increaso  in  the  intra-ocular  tension,  with  the  attendant  train   of 
glaucomatous  symptoms.     In  children  the  danger  of  secondary  inflam- 
mation is  less  than  in  adults,  as  the  lens  is  softer,  the  iris  less  impatient 
of  pressure,  and  absorption  more  rapid;  in  fact,  the  lens  may  be  almost 
entirely  absorbed,  so  that  finally    ilinv  only  remains  a    small,   hard, 
white  disc.     The  lens  becomes  more  rapidly  opaque  iu  the  young  than 
in  elderly  persons.     I  have  occasionally  met  with  cases  in  youthful 
individuals,  in  which,  a  few  days  after  the  injury  to  the  lens,  the  latter 
had  become  almost  completely  cataractous.     The  swelling  of  the  lens 
is  often  very  considerable,  so  that  its  volume  is  much  increased  ;  the 
I  consequently  pushed  forward  and  the  anterior  chamber  diminished 
in  size.     This  pressure  of  the  swollen   lens  upon   the  iris   and  ciliary 
body  produces  great  irritation,  and  may  give  rise  to  severe  irido-cycl  it  is. 
The  danger  is  very  great  when  a  foreign  body — e.g,t  a  piece  of  gun  cap 
or  a  chip  of  steel — is  lodged   in  the  lens,  or,  having  passed  through  it 
is  fixed  in  the  deeper  tissues  of  the  eye,  as  it  is  frequently  followed  by 
a  most  destructive  innammation.     After  any  injury  to  the   lens    the 
history  of  the  accident  should  be  inquired  into,  and  if  it  was  caused  bv 
a  chip  of  steel,  a  shot,  etc.,  the  condition  of  the  eye  must  be  carefully 
examined,  in  order  that  we  may,  if  possible,   ascertain    whether   the 
foreign  body  be  still  in  the  eye,  and  whereabouts  it  is  situated.     After 
an  injury  to  the  lens,  the  condition  of  the  eye  must  be  anxiously  watched 
The  tension  of  the  eyeball,  the  state  of  the  sight  and  of  the  field  of  vision 
it  be  frequently  examined,  so  that  the  earliest  symptoms  of  anv 
glaucomatous  complication  may  be  detected,  and,  if  possible,  cut  si 
The  danger  of  sympathetic  ophthalmia  must  likewise  In    kept  in  mind 
A  traumatic  cataract  may  also  be  produced  through  B  simple  contusion 
of  the  eye,  without  any  laceration  or  rupture  of  the  externa]  coats  of 
the  eye.     Thus  a  blow  upon  the  eye  or  over  the  head   from  Uu.  tUt    or 
some  blunt  body  (a  piece  of  wood,  whip,  etc.)  may  give  rise  to  trau- 
matic cataract.     Special  attention  was  called  by  Mr.  Lawson  to 
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Sometimes,  years  may  elapse  before  it  arrives  at  di  It  may 

in  at  an  incipient  stage  for  a  very  long  time  without  apparently 
making  any  progress,  and  tln-n  suddenly  advance  very  rapidly,  arriving 
.uirity  within  a  few  months  or  even  weeks,  We  must,  therefore, 
always  be  upon  our  guard  against  giving  a  decided  opinion  as  to  when 
any  given  case  of  incipient  cataract  will  be  fully  formed,  and  tit  for 
operation-  Patients  are  sure  to  ask  this  question,  and  we  may  faU  into 
great  mistak*  in^  B   decided  Answer.      This  can  only  be  pre- 

dicted with  anything  like  certainty,  when  the  progress  of  the  case  has 
been  constantly  watched.  As  a  general  rule,  I  may  state  that  if  the 
cortical  substance  presents  broad,  white,  opalescent  stripes  and  large 
flakes  or  spots,  the  progress  is  more  rapid  than  if  the  stripes  or  spots 
are  small  and  narrow,  and  the  intermediate  leu  006  clear. 

Senile  cataract  occurs  most  frequently  after  the  age  of  50  or  55,  and 
80OI.  BT  generally  affects  both  eyes. 

When  a  mature  senile  cataract  has*  existed  for  some  length  of  time. 
it  may  alio  undergo  some  retrogressive  changes;  but  these  are  far  less 
tlian  in  the  cortical  cataract,  for  they  only  affect  the  cortical  substance 
and  not  the  nucleus,  which  becomes  harder  and  firmer.  The  fluid  con- 
stituents may  be  partially  absorbed,  and  some  of  the  elements  may 
undergo  a  fatly  or  chalky  degeneration,  so  that  the  cataract  diminishes 
in  thickness  and  becomes  flutter,  but  is  very  coherent.  The  molec 
are  aggregated  togcth-  ninJl  masses,  which  become  adherent  to 

the  inner  surface  of  the  capsule,  or  are  often  collected  at  the  margin  of 
the  lens.     They  may  prove  in  so  far  dangerous,  that  they  are  very  apt 
n  behind   in  the  capsule   when   the  cataract  is  extracted,  and 
ive  rise  to  secondary  cataract.     la  very  rare  instances,  a  great  poi i 
of  the  cataract  may  be  absorbed  Agfct  of  the  patient  materially 

improved.  In  the  majority  of  such  cases,  the  yellow  nucleus  may  still  be 
seen  shining  through  the  cortical  substance,  but  now,  however,  no 
longer  in  the  centre,  but  sunk  down  to  the  bottom  of  the  capsule 
[Morgagnian  cataract).     If  the  substance  is  grey,  very  opaque, 

td  pretty  uniformly  studded  with   fine  dots  or  patches,  it  may   be 
considered  as  soft;  not,  however,  pulpy  or  diffluent,  but  friable,  so  that 
II  coherent  portions  are  apt  to  remain    tiehind,  and  adhere  to  the 
pupil  or  the  corneal  section  after  the  chief  portion  of  the  cataract  is 

2.— TRAUMATIC   CATARACT, 


tea  the  capsule  is  perforated  or  torn  by  a  sharp  instrument,  the 

aqneous  humour  is  admitted  to  the  lens  substance,  which  may  become 

If  the  pi  is  extremely  small  and  superficial, 

such  as  might  be  produced  by  a  very  fine  needle,  the  danger  may  be 
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vvf  tk#  loegaueas  and  adhesion  of  the  capsule  to  the  subjacent  lens  snb- 

s*»j»cw  »uttkn«ot  laceration  with  the  cystotome  will  be  very  difficult,  and 

i  hi  Ions  may  easily  occur.     In  such  cases,  it  is  better, 

mring  to  divide  the  capsule  with  the  pricker, 

Ulterior  layer  with  a  pair  of  tine  iridectomy  forceps,  and 

.  w  1 1  ich  will  not  only  afford  a  sufli dent  i  opening  for  the 

Ions,  but  also  remove  the  opaque  thickened   capsule, 

h  would    have   subsequently  materially  interfered  with  the   right. 

tuch  a  case  the  extraction  of  the  lens  in  its  capsule  may  be 

retrogressive   cataracts  the  adhesion  between  the 

l r 1 1 1  the  zonula  of  Zinn   is  generally  so  much  loosened  that  the 

.  i tv  readily  in  its  capsule,  there  being  the  less  fear  of  a 

of  the  hitter  as  it  is  generally  abnormally  tough  and  adher 

'    01, 

ulur  eutaract  is   found  most  frequently  in  those  opacities  of 
whieh   sire  complicated  with  irido-choroiditis,  and  here  great 
of  the  in tr:»- capsular  cells  oecurs ;  they  may  subsequently 
Patty   degeneration  and  finally  disappear  and  be  replaced  by 
treout)    deposits;  the  chalky   degeneration  of  the  lens  not  unfre- 
h  taking  os  start  from  the  capsule  (Sehweigger)*.     As  capsular 
most  frequently  in  the  later  stages  of  irido-chon-i* I 
i  lu   history  of  the  case  and  the  general  condition  of  the  eye,  as  well  as 
the  d  sight  and  the  extent  of  the  visual  field  must  be  carefully 

I  before  any  operation  is  undertaken,  in  order  that  the  presence 
>  deep- seated  lesionB  (e^r.,  detachment  of  retina)  may  not  be  over- 
looked. 

d  capsular  cataract  may  be  congenital,  but  is  more  fre- 
I  v  childhood,  in  consequence  of  a  perforating  ulcer 
•  n.  si       I  f  it  is  congenital,  and  there  are  no  traces  of  iritis  or  of 
,1    the  cornea,  it  improbably  due  to  some  in tra- uterine  arrest  of 
Hut  it  is  generally  caused  by  an  ulcer  in  the  cornea,  and 
,  tin*  way:  if  an  ulcer,  which  is  situated  at  or  near  the  centre 
,  nea,  perfitrates  the  latter,  the  aqueous  h  tun  our  escapes,  the  iris 
i  ,     i,ii   forward  and  come  in  contact  with   the  cornea.     Pin 
,M(i  ,„   tli«-  ulcer,  and  a  little  nodule  of  this  is  depot  it 

I"  | tie  capsule.     As  the  pupil  contracts  ■  ■ 
humour,  only  the  central  portion  of  the  capsule  remains 
ud  this  is,  therefore,  the  place  *  cataract 

|       \m  tbl  iin'tit  ion  „f  the  lens  is  impaired  near  the  deposit  of 
|b   illiitt'  l  the  osmosis,  the  superficial  layers  of  the 

1     vicinity  Income  somewhat  op* \w  .  the  intra- 
ing  proliferation,  etc.     The  ulcer  of 
ml  oh   tfke  aqueous  humour  becoming  again  retained, 
•  "  l  -    •  -i .."  p.  236. 
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some  years  ago,  who  recorded  several  instance*  of  Die  kind.*  In 
Buck  cases,  however,  the  capsule  is  generally  raptured,  in  moat  instances, 
an  was  pointed  omj  by  Von  Gracfe,t  at  the  periphery  of  the  lens,  just 
where  the  thick  anterior  pusses  into  the  thin  posterior  capsule.  Some- 
times, however,  no  tear  in  the  capsule  can  be  detected. 


3.— CAPSULAil  CATARACT,  ETC. 

Capsular  cataract  presents  a  white,  somewhat  chalky  appearance, 
is  situated  in  the  area  of  the  pupil.  Strictly  speaking,  this  term 
is  inaccurate,  for  it  would  appear  that  the  capsule  itself  does  not  become 
opaque,  for  although  it  may  become  wrinkled  and  changed  in  thickness, 
it  retains  its  transparency,  as  has  been  shown  by  H.  Mullerf  and 
Schweigger.§  According  to  Muller,  these  opacities  are  not  owing  to 
any  changes  in  the  structure  of  the  capsule  itself,  but  are  doe  to  the 
deposition  on  its  inner  surface  of  new  layers  of  a  substance  which  is 
often  much  akin  in  its  structure  to  that  of  the  capsule,  but  is  in  other 
cases  of  a  fibrous  character.  Certain  hyaline  changes  also  occur  in  the 
capsules  of  old  persons,  which  are  chiefly  situated  at  the  inner  surface 
of  the  i  1  f  these  transparent  hyaline  defXMlti  should 

and-  and   there  chalky  degeneration,  the v  become  mnmli  si  fco 

the  observer,  appearing   as  small  whitish  deposits  on  the  anterior  sur- 
face of  the  lens. 

Schweigger  insists  Btronglyon  the  fact  that  capsular  cataract  only 
occurs  as  a  comp  1  a  previous  catarnctous  op  'he  lens. 

I  it  uents  become  absorbed  in   a  retrograding 
cataract,  the  harder  p  i  y  become  adherent  to  the  inner  portion  of 

nee  an  opacity  at  the  inner  side  of  the  latter, 
ilso  somewhat  wrinkled  and  perhaps  thinned.  This 
Opacity  is  chiefly  situated  in  the  area  of  the  pupil,  and  is  of  a  whitish 
or  whitish- brown  tint,  and  in  crusted  with  chalky  deposits  or  fragments 
ystals,  and  its  situation  close  behind  the  anterior  cap- 
sule Incomes  very  evident  with   the  oblique  illumination.     Their, 
capsular    cells  are  generally  unchanged,  excepting  they  have  become 
destroyed  during  the  process  of  adhesion   between  the  inner  surface  of 
(lie  capsule  and  the  lens    substance.     The   1 1  ill  gnosis    of  this  form  of 
ressive  lenticular  cataract  is  of  much  practical 
imp  In  performing  the  operation  of  extraction,  for,  on  account 

l<  "  R.  L.  O.  II.  Rep.,"  iv,  179 ;  also  Mr.  Lawsoa'a  book,  "  On  Injuries  of 

+  •   Berlina  Eini*  ichrift,"  1864,  19,   A  tmneliitiou  of  thii  1 

Tmuinntic  Cntamrt  will  be  found  in  the  "Ophth.  Review  , 

i .  2,  63,  and  hi,  1,6$.  §  Ibid,  riii,  1,  227, 
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deposits  should  always  be  confined  to  a  small  portion  of  the  capsule  in 
pupil,  and  should  not  also  affect  the  more  peripheral 

p;ir«M. 

Ant«  ri«.r  cnpHular  cataract  may  also  appear  after  iritis,  if  an  effusion 
> -mph  has  tak*ai  place  into  the  area  of  the  pupil,  and  the  posterior 
*yiiechiroiiul>8«meuily  yield  to  the  action  of  atropine,  etc.,  the  adhesions 
Mid  deport k  of  lymph  at  the  edge  of  the  pupil  may  gradually  disappear, 
while  the  eenlrul  nodule  of  exudation  in  its  area  remains,  and,  on 
noouimi  of  t  lie  disturbance  of  the  nutrition  of  the  lens  at  this  point,  may 
jrivu  rise  to  cataractous  changes  in  the  subjacent  lens  matter. 

1 1 1 .  - 1  h  i  11 1  he  poste  rio  r p<  >rt  ion  of  the  capsule  are  of  far  less  frequent 

noon  mu  in  l he  anterior.      The  opacities  which  aiv  h  at 

iIh   i m i.st • .Tior  pole  of  the  lens  (hence  termed  posterior  polar  cataract) 

are  generally  due  to  changes  in  the  cataractous  portions  of  the  neigh- 

Uii.,1,-   K.riirjil   wHtOJlPtj  Ifhfnt  inay  become  intimately  adherent  to 

the  capsule,  or  hyaline  deposits  may  be  formed  upon  the  latter.     In 

r  instances,  a  ■  1 1  i.  A  of  cells  is  observed  on  the  inner  surface 

•  •I    the   post*  i  for  capsule,  being  due  to   a   proliferation   of  the   intra- 

in|nui]iti    r.ll      which    bttVf  extended  themselves    on  to   the   posterior 

elu    (Hohwingger).*     But    the  posterior   polar   opacities    may    be 

nit, unlet!  in  th<  ior  portion  of  the  vitreous  humour  close  to 

(In    |  Qapttu*)  heinjr  due  to  inllauiuiatory  or  nutritive  changes  in 

ilf    vitmuiM.      In  >.    as  Siellwagt    points    out,  the  opacity 

in«»M  ni'i  n   ntiuHit.1i    and    Hotnewhaf    ghatening  aspect,    whorcei)  thai 

»>•  !»•  (nil  ni  i.ii  ili'pM-ii:,  .>ti   the  inner  surface  of  the  capsule  is  generally 

li    Mini    granular,     project  tps    somewhat  into    the    lens 

1 1  ready   culled    attention    to    the  fact   that  these 

opio  l  Tieur  the  cent  ml  portion  of  the  posterior  capsule, 

pteutl\  due  to  some  disturbance  in  the  nutrition  of  the 

humour,  d<  on  chronic  mnammations  of  the 

'"i  he  eyeball,  and  are  often  met  with  in  the  later  stages 

Lie  posterior,   retinitis  pigmentosa,  detachment  of 

the  rut iua,  or  rmuain  alter  ueroiu  :  i  tis. 

oiMtauoee  the  opacity  at  the  posterior  pole  of  the  lens 

mum   I"   •  Mm,  mi„l,  itiul  in  I  lieu  in  all  probability  due  to  the  imperfect 

"it  "I  I  he  livuli  ]   (A  tnnton).t 


1    "  puss  on  ilei-e at  operations  suitable  to  various 

uataraetv  com  b  the  flap  extraction  ;  but  before  so 

rtani  ni» p  rum  preliminary  considerations. 

M    li   |tail  di*    d  unit   that  a  cataract,  especially  the 

mature  bofore  it  is  submitted  to  an  operation. 

\  ugtnhotlkunde,"  3rd  edition,  p.  153. 
I*  l,  59. 
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it  team  through  the  adhesion  between  the  cornea  and  the  capsule,  the 

iris  and  lens  recede  to  their  former  position,  but  the  capsular  opacity 

DA.     Frequently  the   deposit  of  lymph  on   the   capsule   becomes 

absorbed,  and  only  the  opacity  on  the  inner  surface  of  the  capsule  and 

the  contiguous  portion  of  the  lens  remains  behind,  the  capsule  though 

changed  in  its  thickness  being  transparent.     Now  if  the  cornea  subse- 

quent:--  the  true  origin  of  the  capsular  cataract  may  remain 

isuspected.    But  even  in  an  apparently  transparent  cornea  I  have  often, 

with  the  oblique  illumination,  been  able  to  discover  a  trace  of  a  central 

opacity,  showing  the  seat  of  a  former  ulcer.   Even,  however,  if  the  cornea 

ild  in  after  years  be  quite  clear,  this  would  not  be  a  proof  that  there 

had  not  been  a  small  central  perforating   older,  for  we  constantly  find 

usivo  and  deeply  situated  corneal  opacitu>s  clearing  away  perfectly 

in  the  OOHlie  "I"  time.     Another  objection   which   is   sometimes  urged 

against  this  view  of  the  origin  of  central  anterior  capsular  cataract  is, 

that  there  could  have   been   no    perforation  if  no   anterior  synechia 

remains.     But  the  very  fact  of  tin    l.uniitinn  of  the  capsular  cataract 

in  this  way,  precludes  once  of  an  anterior  synechia  (at  least  in 

•entre),  *:  Iheoion  between  fake  anterior  surface  of  the  capsule 

and   the   cornea  must   be   so   slight    that   tl  imulation    of  the 

aqueous  humour  is  sufficient  to  tear  it  through  ;  v.  ild  not  occur 

much  lymph  was  effused  as  to  produce  an  anterior  synechia      More* 

<-rv  rare  instances,  of  which  I  saw  one  several  years  ago  at 

Prof.  Arlt's,  in  Vienna,  we  may  truce  I  very  delicate  thread  of  lymph 

un  the  anterior  capsule  to  the  posterior  portion  of  When 

ic  central  capsular  cataract  is  very  prominent,  and  elevated  above  the 

surface  of  the  capsule,  it  is  termed  "  bat  even  in 

uich  eases  Midler  has  found  it  uuilft'Od  by  transparent  capsule.     Very 

iperficial   wounds   of  the  lens  may   also  produce  anterior   capsular 

cataract,  ift  together  with  the  cataract ous  changes  in  the  lens  substance, 

the  intra- capsular  cells  undergo  proliferation.     Mr.  Hulke*  thinks  that 

luced  in  ophthalmia  neonatorum   in  the  following  manner,  it 

being  remembered  that  the  space  between  the  cornea  and  the  lens  is 

only    very   slight : — "  In    ophthalmia    neonatorum   when    the    cornea 

becomes  intlamed  and  swollen,  its  posterior  surface  may  actually  come 

in  contact  with  the  front  of  the  lens,  and  then  a  dot  of  lymph  poured 

out  upon  the  latter  by  the  inflamed  corn-  n  the  mere  pressure 

act,  may  give  rise  to  opaci-  venting  the  proper  nutritional 

Mr.   Hutchinson,t  on  the  other  hand, 
that  "  the  mere  proximity  of  the  inflammatory  action  on  the 
wnrface  of  the  conjunctiva  and  cornea  suffices  to  disturb  the  nutrition  of 
lens  capsule,  and  to  produce  deposits.1'    It  is  difficult  to  understand, 
%  why,  1 1  «listurbance  of  the  nutrition,  and  the 

•  "  R   L  O.  H.  Rep.."  i,  188.  t  Ibid,  ri,  13G. 
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iture  cataract  the  opacity  involves  the  whole  lens,  and  the  iris 
throws  little  or  no  shadow  upon  it.  The  sight  is  so  much  impaired 
that  the  patient  is  unable  to  distinguish  the  largest  print,  or  to  count 
fingers.  If  the  cataract  is  immature,  it  will  not  come  onr  m  miisse, 
but  the  transparent  portions  of  lens  substance  are  stripped  off,  and 
remain  adherent  to  the  capsule  or  the  edge  of  tin  pupil.  They  swell 
up  very  considerably,  and  may  produce  great  inflammation  or  a  dense 
secondary  cataract  These  observations  do  not  of  course  apply  to 
zonular  cataract,  which  may  never  become  mature  The  question  now 
arises,  what  should  be  done  if  the  cataract  remains  immature  for  a  long 
time,  yet  is  so  advanced  as  greatly  to  impair  visi  in  we  hasten 

its  progress  ?  Undoubtedly,  but  we  run  some  risk  in  so  doing — a  risk 
which  should  not,  f  flunk,  I  *  incurred  except  under  peculiar  circum- 
stances. If,  for  instance,  a  person  whit  i y  dependent  upon  his 
his  means  of  subsistence  is  affected  with  double  cataract, 
whose  progress  is  extremely  slow,  and  which,  though  very  immature, 
is  sufficiently  dense  to  jut  vent  his  following  his  customary  occupation, 
it  may  be  advisable  to  hasten  the  progress  of  the  cataract.  This  is  to 
be  done  by  gently  pricking  the  i  a  fine  needle,  so  as  to  slightly 
divide  the  capsule  and  the  lens  substance,  and  admit  a  little  aqueous 
humour.  This  may  be  repeated  several  times,  cure  being  taken  not  to 
divide  the  lens  too  freely  at  one  sitting,  lest  a  severe  iritis  or  irido- 
choroiditis  be  set  up.  The  pupil  is  to  be  kept  widely  dilated  with 
atropine,  and  of  the  eye  narrowly  watched,  for  fear  of  any 
severe  inflammatory  symptoms  ensuing.  It  is  safer  still,  as  was  ree 
mended  by  Von  Graefe,  to  make  a  preliminary  iridectomy,  so  as  to  afford 
more  loom  for  the  EWelKlg  up  of  the  lens;  mureover,  the  existence  of 
an  iridectomy  would  prove  of  advantage  when  the  final  operation  of 
removal  of  the  lens  is  performed.  This  proceeding  is,  however,  accom- 
panied by  the  disadvantage  that  it  necessitates  two  operations,  with  an 
interval  of  some  weeks  between  them ;  which  often  proves  of  much  in- 
I  enience  and  anxiety  to  patients  who  come  from  a  distance,  or  to 
those  who  are  of  a  very  timid  and  nervous  character.  Indeed,  not 
many  patients  will  submit  to  such  repeated  operations.  Since  the 
fill  iMld  I  ml  inn  of  Von  Graefe'a  new  operation,  I  must  confess  that  I  have 
paid  less  heed  to  the  necessity  of  waiting  with  the  operation  until  the 
cataract  is  quite  mature,  for  I  have  obtained  excellent  results  where 
this  has  not  been  the  case;  indeed,  I  have  removed  with  p  -ess 
lamellar  cataracts  in  persons  above  the  age  of  25.  As  a  rule,  I  should, 
however.  to  operate  on  a  cataract  which  is  quite  mature,  as  it 
affordH  a  better  chance  of  complete  removal.  Again,  instead  of  hasten* 
progress  of  the  cataract,  the  lens  may  be  removed  in  its  capsule, 
tuger  of  unripe  portion  ft  behind.  Whilst, 
00  the  one  hand,  it  is  dangerous  to  operate  too  early,  it  may  also  be 

a  2 
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wrong  to  wait  too  long  after  the  cataract  is  fully  formed.  In  children 
especially,  we  should  operate  early,  for  otherwise  the  eight  and  the 
sensibility  of  the  retina  may  permanently  suffer,  and  oscillation  of  the 
eyeball  (nystagmus)  may  also  be  produced     hu  t'e,  a  mature 

cataract  may  exist  for  very  many  years,  without  the  sensibility  of  the 
retina  being  affected  by  this  passive  exclusion  from  the  act  of  vis 
But  in  children  it  is  different ;  in  them  the  passive  suppression  of  the 
retinal  image  produced  by  the  cataract,  appears  to  exert  a  similar 
influence  upon  the  sensibility  of  the  retina,  as  the  active  sappression 
which  occurs  in  cases  of  squint,  and  which  often  rapidly  leads  to  great 
amblyopia.  Again,  we  have  seen  that  when  a  mature  cataract  baa 
existed  for  some  time,  it  may  undergo  certain  retrogressive  changes, 
fluid  constituents  may  become  absorbed,  fatty  or  calcareous  masses 
may  be  collected  at  its  margin  or  adhere  to  the  capsule,  and  remain 
behind  when  the  lens  is  removed,  giving  rise  to  inflammatory  complica- 
tions and  secondary  cataract.  It  is  wiser,  therefore,  to  operate  before 
such  secondary  changes  have  set  in. 

Shonld  we  operate  upon  the  one  eye  if  the  other  is  quite  free  from 
cataract  ?  I  think  it  is  advisable,  where  the  operation  is  almost  certain 
of  succeeding,  as,  for  instance,  in  the  division  or  linear  extraction  of 
cataract  of  young  individuals ;  for  the  operated  eye,  although  differing 
greatly  in  its  state  of  refraction  from  the  other,  will  still  assist  some- 
what in  the  act  of  vision.  The  visual  Held  will  be  extended,  and  the 
fear  of  amblyopia  will  be  removed,  as  the  eye  may  be  separately  practised 
with  suitable  convex  glasses*  Moreover,  the  personal  appearance  will 
be  unproved. 

■dd  both  eyes  be  operated  the  same  time  in  cases  of 

double   cataract  ?      It  is  doubtless  safer  to  operate  only  on  one  eye  at  a 

i  peculiarities  in  the  constitution  or  the  temperament 

Ives  in  the  course  of  the  treatment,  a  prior  knowledge 

great  value  in  the  treatment  of  the  other  eye,  and 

lead  na.  |  I  different  mode  of  operation.     On  the  other 

haii  □  urged  that  it   is  very  rare  to  see  a  bad  result  (c.a., 

Bupi  -raea)   in   both  eyes,  if  they  have  been  operated 

npoti  at  one  sitting.      In  this  point  we  mnst  l>e  much  tjuided  by  personal 

rircu  instances.     It  may  lx^  very  inconvenient  for  the  patient  to  have  the 

Ope:  i  the  treatment  thus  extended  over  a  lonir  period  ; 

us  condition,  it  may  be  unwise  to  submit 
wo  operations.    If  one  cataract  is  mature  anrl 
i.  but  yei  still  paque  to  prevent 

mary  employment,  it  may  be  necessary  to 
aer,  hv  ;i  ble  him  speedily  to  resume  his 

icing  to  maturity.    If  no  such  neces- 
till  both  cat  j i  mature. 
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The  method  to  be  pursued  in  examining  the  perception  of  light  and 
the  condition  of  the  field  of  vision,  in  a  pereon  affected  with  mature 
cataract,  has  been  already  explained  in  the  Introduction  (p.  8).  Such 
a  person  should  be  able  to  distinguish  a  low  burning  lamp  at  a  distance 
of  10  or  14  feet,  if  his  perception  of  light  is  good,  and  there  is  no  lesion 
of  the  deeper  tunics  of  the  eye.  If  there  is  any  marked  deterioration 
of  the  perception  of  light,  or  of  the  field  of  vision,  the  history  of  the 
case  must  be  carefully  inquired  into,  in  order  that  we  may  detect  the 
presence  of  any  complication.  If  the  upper  or  lower  half  of  the  field 
is  lost,  we  must  suspect  detachment  of  the  retina ;  if  the  lateral  halves 
are  wanting,  an  affection  of  the  optic  nerves.  Cerebral  amaurosis 
generally  causes  a  concentric  contraction  of  the  field,  or  the  latter  may 
commence  at  the  temporal  side.  In  glaucoma  the  contraction  of  the 
field  begins  almost  invariably  at  the  nasal  side.  If  such  a  contraction 
of  the  field  exists,  the  tension  of  the  eyeball  must  be  ascertained,  i 
the  other  symptoms  of  glaucoma  searched  for.  If  glaucoma  attacks  an 
eye  affected  with  mature  senile  cataract,  the  glaucoma  must  first  be 
cured  by  an  iridectomy,  and  then  subsequently,  at  the  interval  of 
several  months,  the  cataract  should  be  removed.  But  this  must  not 
be  done  until  all  symptoms  of  irritation  and  increased  tension  have 
subsided,  and  the  improvement  in  the  nutrition  and  circulation 
the  eye  has  been  firmly  re-established.  (Vitle  the  article  on  "Glau- 
coma.") 

The  pupil  should  be  dilated  by  atropine  before  the  operation,  In 
a  very  presbyopic  eye,  with  an  exceedingly  shallow  anterior  chamber, 
there  is  always  some  danger,  even  to  an  expert  operator,  of  wounding 
the  iris  either  before  the  counter-puncture  is  made,  or  whilst  the  flap  ii 
being  formed.  Wide  dilatation  of  the  pupil  is  the  best  safeguard 
against  guch  a  danger,  for  the  iris  will  be  removed  out  of  the  way  of 
the  counter-puncture,  and  the  line  of  incision.  When  the 
Aqueous  humour  flows  off,  the  pupil  again  contracts  somewhat ;  but*thi* 
will  e,  as  the  |  time  be 

near  Joted.      The  degree   and   rapidity    with  he   pupil 

tropinealso  afford  us  a  hint  as  to 

is  called  attention  to  the  fact  that  if 
rjoiekly  affected  by  atropine,  there  is  less  tendency 
to  fubseq  i  is  tardy  and  imperfect. 

patient  pan  in  the  recumbent  position, 

In  the  Hospital  I   prefer 
ward,   a  r  able  risk  of  the  dressing 

emoval  of  the  patient   from  the    operating 
come    from    the    side,    for 

D  upon  the  cornea 
>ot  of  the  bed  or  from  a  skylight,     The 
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indeed,  is  the  worst  light  of  all  for  eye  operations,  more  especially 
those  of  a  very  delicate  nature. 

The  position  which  the  operator  is  to  assume  with  regard  to  the 

1  will  depend  upon  which  eye  is  <<>  be  operated  on,  and  upon  the 
fact  whether  the  surgeon  is  amh  r  not.     Some  think  it  a  si<M 

M  that  an  oculist  should  be  able  to  use  both  hands  equally  well ; 
but  this  is  not  the  case.  I»v  ohmgiag  hil  position,  he  may  always 
operate  with  the  right  hand  npon  eir  y  the  upper  or 

lower  section.      Yet  I  strongly  ail  vise  every  surgeon  to  pi  rating 

with  the  left  hand,  for  he  will  constantly  find  it  a  great  advantage  to  be 
able  to  use  it  well.  For  instance,  in  performing  iridectomy  it  is  very 
desirable  that  he  should  be  able  to  grasp  the  iris  with  the  farOBM  held 

left  hand,  and  snip  it  off  with  the  scissors  in  the  right,  • 
vend.     Still,  if  he  finds  after  mneh  practice  on  the  dead  subject,  that  he 

ujM.«rate  for  extraction  nearly  10  well  with  the  left  hand  M 
the  right,  he  should  not  endanger  the  result  of  the  operation  by 
the  left  hand.      If  the   left  eye  is  to  be  operated   on   (either  by  the 
upper  of  town  section),  the  surgeon,  if  he  is  nut  Ambidexter,  is  to  seat 
himself  on  the  couch  in  front  of  the  patient,  and  08  his  left  side.      If  he 
operates  with  his   left    hand,   lie    will  stand   behind  the  patient.     The 

LB  also  to  be  assumed  when  the  right  eye  is  to  DC 
rated  on. 

4— FLAP  EXTRACTION. 


The  section  may  be  made  either  upwards  or  downwards,  as  the  ad- 
vantages are  pretty  evenly  balanced.  The  downwn  bis,  however, 
the   ea>                     two.      There   is  often,  moreover,  an  uncontrollable 

ieney  for  bo  roll  upwards  beneath  the  lid,  which  materially 

enhances  the  difficulties  of  the  operation,  and  may  greatly  embarrass 
the  operator,  especially  during  the  laceration  of  the  capsule  and  the 
exit  of  the  lens.  The  ehief  advantages  of  each  mode  of  operating 
may  be  briefly  stated  to  lie  as  follows  : — In  favour  of  the  upper  SOtll 
it  may  be  urged  that  the  broad  smooth  surface  of  the  inside  of  the 
upper  lid  wTill  lie  in  eontaet  with  the  section  and  support  it,  and  thus 
the  anion  ,  whereas  the  edge  of  the  lower  lid  may  rub  against 
the  lips  of  the  in<  even  get  between  thee  considerable 

u  and  prevent    the  union  by  tirst  intention.     Again,  if  in 
upper  section  the  wound  does  not  unite  by  first  intention,  cither  from 
tin    ..r.-iiT.  no   of  prolapse  of  the  iris  or   suppuration  of  the  edge  of 

produced  will   be  hidden  bj  the  upper  lid 
Bnt  may  be  that  if  the  prolapse  has  produced  much 

distortion  of  the  pupil,  the  latter  maybe  so  much  covered  by  the  upper 
lid  as  greatly  to  impair  the  vision  ;  so  that  it  will  be  necessary  to  make 
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an  artificial  pupil  in  another  direction.  The  ^vantages  offered  by  the 
lower  Motion  aref  that  it  is  more  easy  of  performance  ;  as  are  also  the 
division  of  the  capsule,  the  exit  of  the  cataract,  and  the  removal  of  the 
remains  of  porttaal  substance.  The  cornea  is,  moreover,  less  liable  to 
be  bruised,  and  should  suppuration  of  the  cornea  occur,  it  is  more 
likely  to  limit  itself  than  in  the  upper  section.  Bearing  these  points  in 
mind,  I  should  advise  (he  beginner  at  first  to  perform  the  lower  section, 
until  he  has  acquired  sufficient  dexterity  and  experience  in  operating 
to  give  each  method  a  1 

The  instruments  required  for  Bap  extraction  are — L  An  extraction 
knife.  2.  A  pair  of  EbTeepi  for  fixing  the  eyeball  3.  A  pricker  or 
Gfieft'l  cystotomy  ftp  dividing  ihe  capsule.  4.  A  curette,  which,  for 
eonvrtii*  nrr  sake,  is  fixed  to  the  other  end  of  the  pricker.  5.  A  blunt- 
pointed  secondary  knife.     &  A  blunt-pointed  pair  of  scissors. 

Various  forms  of  extraction  knives  are  recommended  by  different 
operators,     I  myself  prefer  Sichol's  knife  (fig.  31).     It  is  rather  long 

Fig.  31. 


and  narrow,  and  increases  regularly,  but  not  too  abruptly,  from  point 
to  heel,  so  that  the  flap  is  formed  by  simply  pushing  the  blade  on 
through  the  anterior  chamber  until  the  section  is  completed.  Its  wedge 
shape*  fills  up  the  pap,  and  prevents  the  premature  escape  of  the  aqueous 
humour.  The  handle  is  t»>  be  lightly  held  between  the  thumb,  fore,  ajid 
middle  finger,  I  be  I  Iminb  being  slightly  bent  outwards  at  the  joint.  The 
elbow  must  be  kept  close  to  the  side  and  the  wrist  steady,  so  that  all 
movements  are  made  from  the  fingers  and  hand. 

I  will  now  proceed  to  a  description  of  the  operation,  and  I  shall 
throughout  suppose  that  the  right  eye  is  to  be  operated  upon  by  the 
upper  Bection. 

I  shall  enter  somewhat  at  length  into  the  description  of  the  mode  of 
operating,  the  accidents  wrhich  may  occur,  and  the  principles  which 
should  guide  us  in  the  after-treatment,  because  most  of  these  questions 
are  of  importance  in  every  mode  of  operating  for  the  extraction  of 
cataract ;  hence  it  is  absolutely  necessary  that  the  surgeon  should  be 
acquainted  with  them,  even  although  he  may  entirely  abandon 
common  flap  extraction  for  Von  Graefe's  new  operation. 

The  operator  should  stand  or  sit  behind  the  patient,  who  is  to  be 
placed  in  the  recumbent  position.  If  he  is  about  to  operate  without 
fixation,  he  will  bold  the  Upper  eyelid  with  the  forefinger  of  his  left  hand, 
drawing  it  upwards  and  away  from  the  eye.  The  tip  of  the  second 
finger  is  to  be  placed  gently  against  the  sclerotic  on  the  nasal  side 
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the  cornea,  bo  as  to  prevent  the  eye  from  rolling  too  far  inwards.  Ad 
assistant  is  to  draw  the  lower  eyelid  down  without  everting  it.  Many 
of  our  best  operators  do  not  employ  fixation,  and  generally  make  ad- 
mirable sections;  but  yet  cases  will  occur  in  which  even  the  most  skilled 
operator  does  not  make  the  counter-puncture  just  at  the  desired  point. 
The  chief  difficulty  in  operating  without  fixation  is,  that  the  eye  may 
roll  swiftly  inwards  directly  the  puncture  is  made,  or  even  br 
that  the  cornea  becomes  almost  hidden  in  the  inner  canthus,  and  the 
knife  has  to  traverse  the  anterior  chamber  and  to  make  the  counter- 
puncture,  without  the  operator  being  able  to  see  its  course.  This  will 
prove  extremely  embarrassing  to  the  beginner,  and  may  even  unnerve 
him  for  the  remainder  of  the  operation.  I  should,  therefore,  strongly 
recommend  him  to  fix  the  eyeball,  as  this  greatly  facilitates  the  first 
part  of  the  operation,  and  as  there  is  not  the  slightest  objection  to  his 
doing  so.  It  has  been  objected  that  the  fixation  often  produces  pain 
and  much  irritation,  but  this  will  hardly  occur,  if  it  be  gently  and  care- 
fully done.  Moreover,  so  sensitive  an  eye  would  prove  most  difficult  to 
operate  upon  without  fixation.  Afterwards,  when  the  operator  has 
gained  more  confidence  and  dexterity,  he  may  do  without  it,  if  he 
chuoses.  Various  instruments  have  been  devised  for  this  purpose,  but 
the  common  fixing  forceps  are  the  best.  Their  use  in  this  operation  has 
long  been  advocated  by  Von  Graefe,  and  more  lately  by  Mr.  France. 
As  soon  as  the  counter-puncture  is  made,  they  are  to  be  removed,  for  the 
eye  iB  then  completely  under  our  control.  The  operator  should  rather 
fix  the  eye  himself  than  entrust  this  to  an  assistant,  for  it  is  impossible 
that  their  hands  can  work  together  with  such  unanimity  as  if  both 
hands  are  guided  by  the  same  volition.  If  fixation  be  employed,  an 
assistant  must  hold  the  lids.  If  the  right  eye  is  to  be  operated  on,  he 
should  stand  ou  the  left  Bide  of  the  patient,  and  place  the  tips  of  the 
fore  and  second  linger  of  his  right  hand  upon  the  edge  of  the  upper  lid 
(without  touching  the  lashes),  and  draw  it  gently  upwards  and  a  little 
inwards,  away  from  the  eyeball.  If  the  lids  are  at  all  moist,  a  pieer  of 
linen  may  be  folded  round  the  fingers,  so  as  to  prevent  their  slipping. 
The  lower  lid  is  to  be  held  with  the  forefinger  of  his  left  hand.  But  if 
the  assistant  is  not  dexterous  and  trustworthy,  and  the  surgeon  cannot 
operate  well  without  fixation,  the  spring  speculum  may  be  employed 
to  keep  the  lids  apart,  but  I  am  rather  afraid  of  it,  as  it  is  u\*i  to 
irritate  the  eye,  and  to  press  upon  the  eyeball. 

The  operation  is  divided  into  three  periods— 1st.  The  formation 
of  the  flap ;  2nd.  The  laceration  of  the  capsule ;  3rd.  The  removal  of 
the  lens. 

First  Perwd. — Let  us  again  assume  that  the  right  eye  is  to  be 
operated  upon  by  the  upper  section,  and  that  the  operator  will  fix  the 
eye.     Holding  the  forceps  in  his  left  hand,  he  seizes  a  fold  of  conjunc- 
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tiva  and  subconjunctival  tissue  near  the  lower  edge  of  the  cornea  (as 
in  fig.  32  after  France),  or,  as  I  prefer  it,  rather  more  to  the  nasal  side, 
and  draws  the  eyeball  gently  down,  so  as  to  bring  the  cornea  well  into 
Then,  holding  the  knife  lightly  in  his  right  hand,  and  steadying 

the  latter  by  placing  his  ring 


view. 


Fig.  32. 


or 


little  finger  against  the 
temple,  he  enters  the  point  at 
the  outer  side  of  the  cornea 
about  a  quarter  of  a  line  from 
its  edge,  and  just  at  its  trans- 
>ii*l  then  car- 
rise  the  blade  steadily  and 
rather  slowly  across  the  ante- 
rior chamber  to  the  point  of 
counter-puncture,  keeping  it 
quite  parallel  to  the  iris.  Spe- 
/  cial  care  must  be  taken  n< 

I      ^  rotate  it  or  to  press  upon  its 

edge,  but  rather  to  press  upon 
the  back  of  the  blade,  as  if,  in  fact,  he  were  wishing  to  cut  with 
this.  If  this  be  done,  the  blade  will  be  pushed  steadily  nn  and  fill  up 
the  gap,  thns  preventing  the  premature  escape  of  the  aqueous  humour. 
I  find  this  pressing  upon  the  back  of  the  blade  one  of  the  most  difficult 
things  for  the  young  operator  to  acquire.  The  eye  of  the  operator  is 
not  to  be  kept  fixed  upon  the  point  of  the  knife,  but  upon  the  point 
where  he  wishes  to  make  the  counter-puncture,  for  this  will  insure  the 
knife  being  brought  out  at  the  desired  spot,  which  should  lie  Blightly 
in  the  upper  half  of  the  cornea,  about  a  quarter  of  a  line  from  its  edge. 
As  soon  as  the  counter- puncture  is  made,  the  forceps  are  to  be  removed 
and  the  handle  of  the  knife  turned  back  towards  the  temple,  the  blade 
being  pushed  steadily  on  until  the  section  is  all  but  finished.  When 
only  a  small  bridge  of  cornea  remains  undivided,  the  section  is  to  be 
slowly  completed  by  turning  the  edge  of  the  knife  a  little  forwards,  and, 
instead  of  carrying  it  straight  on,  drawing  it  back  from  heel  to  point 
until  the  section  is  finished.  Von  Graefe  insists  especially  upon  the 
advantage  of  doing  this,  for  as  the  narrowest  part  of  the  blade  thns 
issues  last  from  the  incision,  the  flap  will  be  less  elevated  than  by  the 
broad  part;  moreover,  the  altered  position  and  direction  of  the  knife 
cause  a  rolsxntitm  in  the  tension  of  the  muscles  of  the  eye,  and  thus 
diminish  gtraining.  When  the  incisiou  is  completed,  the  upper  lid  is 
to  be  gently  int.!  norcfullj;  dropped,  so  that  it  may  not  catch  in  between 
»li<  ftps  of  Ihf  WOUld  and  evert  the  flap.  The  patient  having  been 
i  by  a  hw  words  of  encouragement,  we  pass  on  to  the 
St&mH  Period,  tk*  Optnimj  o/**s  OapmU. — This  may  be  done  either 
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with  the  pricker  (Fig.  33,  which  represents  this  instrument,  together 
with  the  carette,  which  is  placed  at  the  other  end  of  the  handle),  or 
with  Grade's  eystotome.  The  patient  is  directed  to  look  well  down  to 
his  feet,  and  the  upper  lid  being  slightly  lifted,  the  pricker  is  introduced 


Fig.  33. 


Fig.  34. 


with  its  blunt  angle  downwards.  When  arrived  at  the 
inner  Bide  of  the  pupil,  it  ia  slightly  rotated,  so  as  to  turn 
its  point  against  the  capsule,  whieh  is  to  be  divided 
across  as  far  as  the  outer  edge  of  the  pupil  by  Ofl 
more  incisions.  The  point  is  then  turned  downwards, 
and    the    insti  refully  removed,  so    as    not    to 

m  the  iris  or  cornea.  For  flap  extraction  I 
prefer  Graefe's  eystotome  (Fig.  34— beside  it  is  an 
iew),  as  it  makes  a  freer  opening,  and  as  we 
need  not  change  its  horizontal  position  in  lacerating  the 
le,  whereas  the  handle  of  the  pricker  requires  to 
a  little  elevated,  which  causes  more  or  less  piping  of 
the  section.  Care  must  be  taken  not  to  press  the  point 
of  the  pricker  or  eystotome  against  the  lens  in  dividing 
the  cm  nisr  a   displacement  of 

In*  vitreous  humour. 
Th>  of  the   Lem», — The  patient 

ed  to  look  downwards,   the  point  of 
curette,  is  to  be  placed 
id,  and  a  gentle,  but  steady,  pressure 
made  Bpoi  be.     The  point  of  the  other  forefinger 

toed  on  fch  biota  of  the  eyeball,  so  as 

to  regnlal'  •  to  a  nicety.     The 

press  n  i  shonld  be  at  first  backward,  in 

upper    edge  of  the    lens   may  be  tilted 
slightly  forwar  upper  portion  of  the  pupil, 

whir  illy  dilates  and  permits  the  presentation  of 

the  lens.     The  pressure  is  then  directed  a  lit  t  ipwards  and  back- 

wards, *i\   that  the  lens  advances  through   the   pupil  into  the  anterior 
l  makes  its  exi(  through  the  incision.      W  it  halts  a  little  Efl 
lirough  the  section,  it  may  be  extracted  with  the  carette.    The 
oughout  should  be  steady,  but  very  gentle,  in  order  tha; 
vj  not  be  violently  jerked  out,  which  is  generally  accompanied  by 
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rupture  of  the  hyaloid  membrane  and  an  BSOape  of  vitreous  humour. 
When  the  lens  has  been  removed,  we  should  examine  its  outline  to  see 
whether  this  is  perfect,  or  whether  it  is  irregular  or  notched,  as  the 
latter  shows  at  once  that  portions  of  the  cortical  substance  have 
remained  behind.  If  the  cataract  is  not  quite  mature,  fragments  of 
cortex  are  apt  to  remain  in  the  capsule*  or  are  stripped  off  during  the 
passage  of  the  lens  through  the  pupil  or  the  corneal  incision,  to  either 
of  which  they  may  cling.  These  portions  should,  if  possible,  be  removed, 
as  they  are  very  apt  to  set  up  iritis  or  to  give  rise  to  secondary  cataract. 
Tim  lids  are,  therefore,  to  be  closed  and  lightly  rubbed  in  a  circular 
direction,  so  that  any  little  flakes  remaining  behind  the  iris  may  be 
brought  into  the  area  of  the  pupil,  whence  they  are  to  re- 

moved with  the  curette,  as  Likewise  any  portions  adhering  to  the  lips  of 
the  wound.  The  vision  of  the  patient  may  also  be  tested  by  trying  if  he 
can  count  fingers,  and  if  it  is  not  us  good  as  might  be  expected,  we  may 
examine  again  as  to  whether  remnants  of  lens  substance  still  linger 
behind. 

We  must  now  briefly  consider  what  course  is  to  be  pursued  if  any 
untoward  circumstances  arise  during  the  different  Bteps  of  the  opera- 
tion. 

Under  the  following  circumstances,  it  is  advisable  to  withdraw  the 
knife  at  once,  and  to  postpone  the  operation  until  the  wound  is  united  : — 
1.  If  the  puncture  is  too  near  the  edge  of  the  cornea,  or  in  the  I 
rotic.  2,  If  it  is  too  far  in  the  cornea,  so  that  the  flap  would  be  too 
small.  3.  If  the  aqueous  humour  spirts  out  when  the  point  of  the 
knife  has  only  just  entered  the  anterior  chamber,  for  the  iris  will  then 
fell  forward  upon  the  knife,  which  would  become  entangled  in  it,  so 
that  it  would  be  impossible  to  finish  the  section  without  lacerating  the 
iris  considerably.  4.  If  the  point  of  the  knife  is  so  blunt  that  it  will 
not  readily  make  the  counter- puncture. 

Should  the  aqueous  humour  escape  directly  the  counter-puncture 
has  been  made,  the  section  may  yet  be  finished  without  wounding  the 
iris,  by  placing  the  point  of  the  fore  or  middle  finger  of  the  other  hand 
upon  the  edge  of  the  blade,  and  pushing  the  iris  off  from  it  as  the 
section  is  being  slowly  completed.  If,  however,  it  is  impossible  to 
avoid  wounding  the  iris,  it  is  better  to  cut  boldly  through  it,  as  this  is 
far  less  apt  to  excite  iritis  than  if  the  knife  become*  entangled  in  it.  If 
the  counter-puncture  is  too  close  to  the  scv  be  knife  must  be 

slightly  drawn  back,  and  another  counter-puncture  made,  or  the  siz 

section  be  diminished  by  turning  the  edge  of  the  blade  slightly 
forwards  in  finishing  the  flap.  This  should  also  be  done  when  the 
counter-puncture  is  too  low  If  ir  U>  too  high,  the  flap  will  be  too  small, 
and  this  may  be  remedied  ( I )  by  making  another  counter-puncture  a 
little  lower  down,  (2)  by  turning  the  edge  of  the  blade  back  in  cutting 
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out,  or  (3)  by  enlarging  the  section  downwards  with  a  secondary  knife 
or  a  pair  of  blunt- pointed  scissors.  The  last  proceeding  is  to  be  pre- 
ferred if  the  counter-puncture  is  ranch  too  high.  If  we  purpose  doing 
this,  the  section  is  to  be  continued  until  only  a  little  bridge  of  cornea 
standing  (Fig.  3b  a).  The  knife  if  then  to  be  withdrawn,  and 
the  section  enlarged  by  dividing  the  cornea  to  the  required  extent 
at  the  counter-puncture  with  the  probe-pointed  secondary  knife 
(Fig.  36),  or  with   blunt-pointed  scissors.     The  advantage  of  leaving 


Fig.  35. 


Fig.  36. 


little  bridge  standing  is,  that  it  will  keep  the  cornea  tense,  nu.| 
pre\  ielding  before  the  knife  or  scissors.     The  bridge  is  then 

to  be  dii  hefore  so  doing,  the  capsule  maybe  opened.    The  size 

he  flap  should  always  be  note  J  before  the  Bection  is  completed,  so 
that  we   may  enlarge  it  in  the  above  manner  if  necessary.     If  the 

ion  is  too  small  to  permit  the  ready  exit  of  the  lens,  there  is  much 
danger  of  rupture  of  the  hyaloid  membrane  and  escape  of  vitreous 
humour,  and  of  bruising  the  iris  and  cornea.  It  is  also  advisable  to 
leave  the  bridge  Standing  if  the  patient  is  very  unruly,  and  strains 
grea'  are  making  th<j  section.     A  few  moments'  rest  will  gene- 

rally suture  to  restore  his  quietude,  and  then  the  bridge  may  be  divided. 

If  the  lens  does  not,  at  the  third  period,  readily  present  itself  in  the 

I,  we  must  mi  no  accounl  *1  is  by  pressing  strongly 

<•;  but  we  must  lacerate  the  capsule  a^ain,  and  more  freely 

ipeule  bo  so  tough  as  not  to  be  readily  torn  with 

tin  »e,  it  sometimes  comes  away  with  the  lens,  or  it  maybe 

point  of  the  knife,  or  be  afterwards  removed  with  a 

ik  or  a  pair  of  [>s. 

If  a  little  vitreous  humour  escapes  with  the  lens,  it  is  but  of  slight 
consequence  as  far  as  the  immediate  result  of  the  operation  is  con- 
cerned.    Some  operators  snip  off  the   protruding  portion   of  vitreous 
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close  to  the  incision,  bat  I  think  it  best  not  to  do  so,  as  it  is  simply 
followed  by  a  fresh  oozing  out  of  vitreous;  1  therefore  only  close  the 
eye  at  once,  and  apply  a  firm  compress  bttlfagl  over  it.  Bat  it  is 
very  different  if  it  escapes  before  the  lens,  for  then  it  will  push  the 
latter  aside,  so  that  it  may  even  fall  to  the  bottom  of  the  vitreous 
humour.  If  this  accident  should  occur,  a  hook  or  scoop  should  be 
passed  behind  the  lens,  and  the  hitter  gently  ki  fished  out/'  It  should 
be  extracted  at  all  hazards,  for  if  it  remains  behind  it  is  but  too  likely 
to  set  up  a  most  destructive  and  painful  panophthalmitis.  Many 
operators  do  not  consider  it  of  much  consequence,  if  even  a  considerable 
amount  of  vitreous  is  lost  in  an  operation  of  extraction  of  cataract. 
But  there  is  no  doubt  that  it  is  always  a  source  of  great  danger  to  the 
future  safety  of  the  eye,  for  it  not  only  frequently  induces~an  insidious 
form  of  irido-choroiditis,  or  inflammatory  or  suppurative  changes  in 

vitreous,  but  it  is  also,  according  to  Iwanuff,*  generally  followed 
by  detachment  of  vitreous,  which  may  lead  to  detachment  of  the 
retina.  This  is  likewise  proved  by  the  interesting  and  important  ex- 
periments of  Gouveaf  on  the  eyes  of  animals. 

After  the  exit  of  the  lens,  the  corneal  flap  sometimes  becomes 
wrinkled  and  coDapsed,  so  that  it  falls  away  from  the  line  of  incision. 
This  wrinkling  is  due  either  to  decrease  of  the  intra-ocular  tension,  or 
to  a  diminution  in  the  elasticity  of  the  cornea.  Von  Graefe  lays  great 
stress  upon  the  importance  of  this  symptom,  considering  it  unfavourable 
if  the  collapse  be  at  all  considerable,  for  he  has  found  that  suppuration 
of  the  cornea  often  occurs  in  such  cases  If  we  therefore  find,  in  a  case 
of  double  cataract  which  is  to  be  operated  on  at  one  sitting,  that  the 
cornea  of  the  tirst  eye  becomes  much  wrinkled  after  extraction,  it  will 
be  wise  to  submit  the  other  eye  to  a  diiferent  mode  of  operation.  In 
such  cases,  also,  great  care  must  be  taken  that  the  flap  is  not  turned 
back  when  the  upper  lid  is  let  down.  If  the  iris  protrudes  between 
the  lips  of  the  wound  after  removal  of  the  lens,  or  if  the  pupil  is  dis- 
torted, the  lids  should  be  closed  and  lightly  rubbed  in  a  circular  direc- 
tion, so  as  to  replace  the  iris,  and  restore  the  regularity  of  the  pupil. 
If  the  prolapse  still  persists,  it  may  be  gently  replaced  with  the  curette. 
But  if  all  our  efforts  prove  unavailing,  it  is  by  far  the  best  course  to 
draw  it  out  a  little  further  and  snip  it  off.  The  iridectomy  will  not  be 
of  the  slightest  disadvantage,  more  especially  in  the  upper  section  ;  in 
fact,  it  may  prove  of  positive  advantage,  not  only  in  favouring  the  cure, 
but  also  in  exposing  remnants  of  lens  substance  which  may  be  situated 
behind  the  iris,  and  have,  perhaps,  caused  the  prolapse ;  whereas  the 
occurrence  of  prolapse  after  extraction  is  one  of  the  chief  dangers  and 
annoyances  of  this  operation.  The  protruding  portion  of  iris  sets  up 
considerable  irritation,  and  prevents,  perhaps,  the  union  of  the  section, 
•  -  A.  t  O./'  xr,  2.  f  Ibid.,  it,  1. 
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prognosis  of  the  result  of  the  operation.  Even  the  florid,  turgid, 
apoplectic- looking  individual  warrants  a  better  prognosis  than  the  very 
aged,  decrepid  person,  whose  general  health  is  poor  and  feeble,  whose 
cheeks  are  pale  and  shrunken,  whose  arteries  are  rigid  and  skin  nnelastic. 
Von  Graefe  also  considers  the  prognosis  less  favourable  if  the  eyeball 
is  deep-set  and  sunken,  and  the  diameter  of  the  cornea  short  j  for  in 
such  cases  flaccidity  and  wrinkling  of  the  corneal  flap,  and  suppuration 
of  the  cornea,  are  of  not  unfrequent  occurrence  on  account  of  its  feeble 
nutrition. 

The  after-treatment  must  be  varied  according  to  the  general  health, 
constitution,  and  habits  of  the  patient.  The  diet  should,  from  the  com* 
mencement,  be  light,  nutritious,  and  easily  digestible.  Meat  may  be 
allowed  once  daily;  it  should,  however,  be  finely  minced,  so  that  there 
is  no  need  for  mastication,  which  would  disturb  the  quietude  of  the  eye. 
Good  beef  tea  or  mutton  broth  may  be  given  occasionally  during  the 
day,  but  slops  are,  as  a  rule,  to  be  avoided.  But  whilst  we  endeavour  to 
sustain  the  patient's  strength,  we  must  not  fall  into  the  opposite  error 
of  over-feeding  him.  In  a  very  plethoric  and  full-blooded  individual, 
especially  if  marked  iuihimmatory  and  febrile  symptoms  manifest  them- 
selves, a  strictly  antiphlogistic  regimen  must  be  observed.  With  regard 
to  stimulants  and  beer,  we  must  be  entirely  guided  by  the  patient's  eon- 

it  ion  and  habits.  It  is  very  unwise  to  cut  off  all  stimulants  from 
an  individual  who  has  always,  aud  perhaps  largely,  indulged  in  their 
use ;  we  should  allow  him  a  moderate  amount  of  his  customary  beverage, 
watching  the  while  its  effeet,  and  diminishing  or  increasing  the  quan- 
tity as  the  case  may  demand.  In  feeble,  decrepid  persons,  stimulants 
and  malt  liquor,  together  with  a  good  nutritious  diet,  often  prove  of 
great  service ;  quinine  and  ammonia  being  also  given. 

It  is  well  to  administer  a  gentle  purgative  the  day  before  the  opera- 
tion, so  that  the  bowels  may  not  require  to  be  opened  for  a  day  or  two 
after  the  latter.  A  mild  dose  of  castor-oil  should  then  be  given,  in 
order  to  prevent  any  straining  ;  and  this  may  be  repeated  if  necessary. 

When  the  operation  has  been  concluded,  the  patient  is  to  be  placed 
in  bed  in  a  darkened  room.  At  night,  his  hands  should  be  tied  to  the 
side  of  the  bed,  to  prevent  his  touching  his  eyes  during  sleep.  The 
lids  of  both  eyes  may  be  fastened  with  a  strip  or  two  of  sticking  plaister, 
although  this  is  apt  to  irritate  from  its  shrinking-  and  hardening.  I 
myself  prefer  a  light  bandage,  especially  Liebreieirs,  which  is  the  urn^t 
convenient  for  this  purpose.  If  this  is  found  to  be  too  hot,  I  employ 
a  very  thin  gauze  bandage.  A  piece  of  soft  linen  is  to  be  applied  over 
the  eyelid  to  soak  up  any  discharge,  and  prevent  its  clogging  and 
hardening  the  charpie,  a  little  pad  of  which  is  to  be  next  applied,  the 
whole  being  kept  in  place  by  the  bandage  But  if  we  desire  to  exert 
more  pressure  upon  the  eye,   we  must  employ  Von  Graefe's  compress 
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lage,  the  application  of  wl.  ■  1  *  niands  far   mora  care 

and  praet  - 

So  much  nicety  and  attention  art'  required  in  the  application  of*  rhese 

bandages,  and  iti  the  regulation  of  I  it  of  pressure,  that  we  Are 

bat  seldom  able  to  entrust  this  to  a  nurse.     If  we  cannot  change  tin 

compress  ourselves,  or  leavr  this  duty  to   i   practised  and  trustworthy 

assistant,  it  is  far  betfe  MB  its  use.     It  should 

be  changed  night  and  morning,  and,   it'  the  eye  feels   uncomfortable? 

more    frequently.     The  quantity  and  character  of  the  discharge 

upon  the  linen  and  charpie  should  be  exumim  <L  as  it  affords  a  clue  to 

HKti  of    tlie  eye.     The  edges    of  the    lids    should    be    softly 

so  as  to  v  ny  hardened  discharge 

the  » 'velushes,  which  may  also  be  smeared  with  a  little  cold  cream 

Or  simple  cerate,      This  will  prevent  their  together,  and  thus 

inter  tape  of  tears  or  discharge.  <-are 

.    be  t.ikiii   not  to   rub  or  press  upon  the  upper  eyelid, 

wise    thi  tion   of   the   flap   may   be   disturbed  and   union 

nted.     Much  comfort  ami    relief   is   afforded    by    the    sponging 

and   cleansing  of  lie  change  of  the  compress.     The 

shun  hi  not,  1  1  or  examined  unless  we  specially 

desire  to  ascertain  its  condition.      OniOl  of  the  flap  generally  takes 

•  dfitbifl  the   first  forty-eight  hours,  or  ever  Then   it    Kl 

advisable  to  apply  a  drop  c  MM  Of  twice  daily  bo  the  niside 

m   lower  lid,  without  widely  opening  the  eye.     This  soothes  the  eye 

and   dilateB  the   pupil,   so  that    there  is  less  chance   of  a   secondary 

itaract,  as  the  lorn   edges   of  the  capsule   have   no  poittl  to  adhere 

list,  and  will   therefore  retract  and  shrivel   up.     Moreover,  should 

it    will    he  of  great  advantage  to  have  the  pupil  already 

widely  dilated.      It   is  an   interesting  fact  that   if  atropine  was  applied 

re  the  operation,  upon  the  pupil  partially  returns  when 

n  is  united,  and  the  aqueous  humour  re-accumulated.     Should 

fahe  iii:    pine  cense  any  irritation.  »  BOlntion  of  belladonna  should  be 

ututed.     A  few  liours  after  the  opemtionj  the  patient  generally 

experiences  a  atigj  kbion  of  pioarara  i  iting  in   Um 

<n  mutes,  but  re-appear-  als  of  an 

It  )h  due   to   rui  accumulation  of  tears  and  aqueous  humour.     If 

inOTftftlftl  towards  night  and  becomes  continuous,  and  the 

•ts  and  the  patiei  -  and  uncomfortable,  morphia  should  be 

administered  either  internally  «  ocally.     I  generally  employ  the 

subcutaneous  injection,  _rth  from  jtth  fco  J'h  of  a  grain. 

posted  if  necessary.     If  the  eye  is  very  hot  and  painful, 

much  id  toed  from  cold-water  compresses.      But 

tin  it  us.   requires  much  care  and  discretion,  for  if  they  are  applied  for. 

long  a  time,  they  may  depress  the  circulation  of  the  part  too  much, 
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the  fc»J  Una* 


lo  the  teens* 

V  at*!*  that  Vod  Gracfe,  after  having  for  man y 

He  think*  thai  they  prove  inji 
M  they  produr*  in  the  fin*  instance  an  increased  conation  of  the 
IrtBtral+ri  stimtarea,  and  tbu*  favour  suppuration  of  the  edges  of  the 
wound.  •  In  aadi  oaaea  ha  orach  prefers,  if  the  patient  be  plethoric  and 
robust,  a  soiatl  venesection  of  from  four  to  eight  ounce* ;  also  if  there  ia 
much  pain  aeoompanied  by  considerable  lachrymataon  and  swelling  of 
the  lid*  daring  the  first  thirty-six  hoars  after  the  operation,  for  daring 
thai  period  irapparative  inflammation  generally  commences.  But  it  ia 
not  if j  be  employed  if  suppuration  ha*  already  set  in. 

If  th*?  ca*e  grie*  on  well,  wit  appearance  of  any  unfavourable 

symptom*,  *nch  a*  severe  pain  in  and  around  the  eye,  swelling  of  the 
lids,  uiuco-purulent  discharge,  or  copious  lachrymation,  the  eye  should 
not  be  opened  daring  the  first  five  or  six  days.  Nothing  ia  so  had  as 
being  too  carious  as  --suit,  and  opening  the  eye  too  early  to 

aavure  ourselves  that  everything  is  going  on  well,  for  this  may  easily 
set  op  iritis.  It  is  very  different  if  unfavourable  symptoms  arise,  for 
than  it  is  best  to  open  the  lids  and  carefully  examine  the  condition  of 
the  eye,  so  that  we  may  know  what  is  really  the  matter,  and  what  treat- 
ment should  be  adopted.  The  upper  lid  should  be  gently  lifted,  and 
of  the  cornea  and  iris  examined.  This  is  best  done  by  the 
light  of  a  candle,  which  duds!  be  shaded  by  the  hand  of  the  nurse  or 
eeajgftiBl  '".til  bh  moment  thai  Klu  Burgeon  Lb  ready  to  examine  fta 
I  by  i*  exposed  only  for  a  few  seconds  to  the 
light,  and  the  plan-  and  intensity  of  the  illumination  are  far  less  than  if 
daylight  is  *'i  to  the  room. 

But    the    cawe    may    not  run  so  favourable  a  course.     The   thinly 
iri*i'd  wound  may  yield,  and  a  portion  of  the  iris  protrude  through 
This  frequently  happens   a   few  days  after   the   operation.     The 
pat  i  iences  a  feeling  of  grit  or  sand  in  the  eye,  as  if  a  foreign 

body  were  lodged  under  the  eyelid.  The  lids  become  swollen,  the  eye 
painful,  and  there  is  a  copious,  clear,  watery  discharge,  which,  after  a 
tmx',  assumes  more  of  a  muco-puruleut  character.  These  symptoms 
may  arise  suddenly,  perhaps  after  a  fit  of  coughing  or  sneezing,  which 
ha*  Oanasd  the  section  to  yield.  If  the  prolapse  is  large,  and  producesa 
wide  gaping  of  the  wiuuul,  the  pain  and  irritation  are  often  very  great. 
The  eye  should  be  opened  and  the  red  condition  ascertained.  If  pro- 
trusion of  the  iris  has  occurred,  ihi<  lid*  must  bo  gently  closed 

flisssV* CUnisal  Ltd***,  *  D    MsoasjbV  LM,  tnuukted  is  "Opht 
EUi  law,"  No.  3. 
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and  a  firm  compress  applied,  which  will    not  »mly  favour  the  consolida- 
tion  of  the  wound  bj  'nation   of  a   layer  of  lyinph  over  the 
prolapse,  but  will  prevent  its  increasing  in  size ;  and  by  the  continuance 
of  gentle  pressure  will  mo  cause  it  to  shrink.      Afterwards,  when  the 
wound  i*  quite  oonaoHdafeed,  and  a  firm  layer  of  exudation  oo?w  the 
prolapse,  the  latter  may  be  pricked   with  a   fine  needle,  as  has  been 
ided  by  Mr.  Bowman,  so  as  to  let  the  aqueous  humour,  which 
distending    it.    flow  off     Tin-   pmlupse  then  shrinks  and  dwindles 
down.     This  pricking  may  be  repeated  several  times.     If  the   prolapse 
is  large  and  widelj  distends  the  section,  it  may  be  necessary  to  remove 
with  scissors  or  with  the  extraction  knife,  a  compress  being 
afterwards  applied.     Some  Burgeons  touch  the  prolapse  with  a  stick  of 
f  silver,  but  this  often  produces  great  irritation.     The  prolapse 
may  have  so  drawn  up  the  pupil  that  it  is  quite  covered  by  the  upper 
or  even  involved  in  the  section,  which  will  afterwards  necessitate 
formation   of  an   artificial  pupil,  and  this  will  often  also  cause  the 
Prolapse  of  the  iris,  occurring  a!  iction,  is 
only  a  source  of  long-oontinued  trouble  to  the  patient,  but  may 
i    prove   very  dangerous,    by  letting   up  protracts!    inflammatory 
choroiditis — which    may  eventually  destroy 

But  still  more  dangerous  is  the  occurrence  of  suppuration  of  the 
•  a,  which  is  to  be  chiefly  feared  during  the  first  two  days,    it  may  be 
ir  circumscribed.    The  former,  according  to  Von  Graefe,  occurs 
generally  in  from  twelve  to  twenty-four  hours  after  the  0]  .  the 

er  in  from  sixteen  to  thirty-six  hours.    The  litis  become  swollen  and 
red,  the  eye  painful,  ami  there  is  a  more  or  less  copious  mucopurulent 
•harge.     On  opening  the  eye,  we  may  find  a  considerable  degree  of 
tnosifl  surrounding  the  cornea.     If  the  snppuration  is  partial,  the 
edges  of  the  wound  will  show  a  yellow  purulent  infiltration,  which 
■ids   deeply  into  thfl  substance  of  the  cornea,  the  whole  of  the  flap 
perhaps  also  becoming  opaque.     The  remainder  of  the  cornea,  how- 
retains  its   b  ncy  sufficient h  to  jM-nnit  our  seeing  the  iris 
at  this  point.     But  if  the  suppuration  is  diffuse,  the  infiltration  is  not 
Hned  to  the  line  of  incision,  but  extends  round  the  cornea,  the 
olt  expanse  of  which  assumes  an  opaque  yellow  tinge.     We  must 
consider  diffuse  suppuration  as  hopeless,  for  the  inflammation  generally 
extends  i               is  and  ciliary  body,  and  in  the  worst  cases  general 

anophthalmii  i  If  this  occurs,  the 

too  greatly  intensified,  the  pain  is  often 
the  lids  greatly  swollen,  the  d 
We  oan  then  only  endeavour  to  alleviate  the  soft 
v  the  application  of  warm  sedative   p  unit  ices  or  I 
tions,  for  all  I  saving  the  eye  are  gone.     But  the  partial  sup- 
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puration  of  the  cornea  must  also  be  regarded  with  great  anxiety 
it  may  not  only  pass  over  into  the  diffuse  form,  but  it  may  give  rise  to 
suppurative  iritis  or  iridocyclitis,  which  may  end  in  atrophy  of  the 
globe.  It  has  been  long  a  keenly- debated  question  whether  the  sup- 
puration commences  in  the  iris  and  passes  thence  to  the  cornea,  or 
whether  it  originates  in  the  latter,  and  extends  secondarily  to  the  iris 
and  ciliary  body.  Von  Graefe  maintains  the  latter  view.  According 
to  him,  the  iritis  which  occurs  at  this  early  stage  is  propagated  or 
secondary,  whereas  that  which  comes  on  at  a  lain-  period  is  primary  or 
simple  iritis.  In  partial  suppuration  of  the  cornea  we  must  andean 
if  possible  to  prevent  its  extension,  and  this  can  only  be  done  by  sup- 
porting the  patient  by  nutritious  diet,  bark  and  ammonia,  and 
stimulants,  and  by  the  application  of  a  pressure  bandage,  No  other 
local  remedies  will  prove  of  any  avail.  Von  Graefe  first  pointed  out 
the  advantage  of  the  pressure  bondage  in  such  cases,  and  I  have  myself 
frequently  seen  it,  in  his  practice,  of  the  greatest  benefit  in  limiting 
the  suppuration  of  the  cornea,  and  can  then  Km-  strongly  recommend 
it.  In  very  feeble  deerepid  individuals  ifc  may  be  alternated  with  warm 
camomile  or  poppy  fomentations,  which  should  be  applied  for  an  hour, 
at  intervals  of  two  or  three  hours.  I  know  that  many  surgeons  will 
view  the  application  of  a  pressure  bandage  to  an  eye  affected  with  sup- 
puration of  the  cornea  with  astonishment  and  incredulity;  it  is, 
however,  certain  that  it  often  proves  very  beneficial,  and  tends  more 
than  any  other  remedy  to  diminish  the  swelling  of  the  lids  and  the 
discharge,  and  to  limit  the  suppuration  of  the  cornea.  So  much  care 
and  nicety  are  required  in  applying  the  pressure  bandage,  that  the 
surgeon  should  always  do  this  himself,  unless  he  has  an  exceptionally 
tru-  and  dexterous  nurse.     Von  Graefe  has  also  called  atten- 

tion bo  the  very  important  fact,  that  in  very  old  and  feeble  individuals 
Buppurution  of  the  cornea  may  occur  without  their  having  experienced 
the  slightest  pain  or  uneasiness  in  the  eye.  The  surgeon,  perhaps, 
congratulates  himself  upon  the  apparently  excellent  progress  of  the 
case,  and  then,  on  opening  the  eye,  finds  the  cornea  suppurated. 

The  primary  or  simple  iritis  which  may  occur  jifier  the  extraction, 
<  does  not  generally  come  on  before  the  fourth  or  fifth  day  after  the 
operation.  It  may  be  due  to  the  bruising  or  contusion  of  the  iris  by 
the  istruments,  or  by  the  passage  of  the  lens  through  the  pupil,  or  it 
may  be  set  up  by  the  irritation  produced  by  portions  of  lens  substance 
which  have  remained  behind.  The  patient  experiences  pain  in  and 
around  the  eye;  the  lids  become  swollen,  and  there  is  more  or  less 
photophobia  and  lad  u.     On  opening  the  eye,  we  may  find  a 

considerable  amount  of  eheruosis  surrounding  the  cornea,  which  is 
clear,  but  the  aqueous  humour  is  somewhat  clouded,  the  iris  discoloured, 
and  the  pupil  contracted.     If  the  patient  is  sufficiently  strong,  much 
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benefit  is  derived  from  the  application  of  leeches  to  the  temples.      A 
ng  solution  of  atropine  (four  grams  to  the  ounce  of  water)  should 
be  frequently  applied,  so  that  th«'  pupil  may  be  widely  dilated.     Bella- 
donna ointment  should  be  rubbed  over  tl  Off  four  times 

If,  after  flap  extraction,  the  case  has  throughout  progressed  favour- 
ably, the  patient  may  be  permitted  to  leave  his  bed  tor  an  hour  or  two 
at  the  end  of  the  fifth  or  sixth  day.     He  should,  however,  wear  a  light 
1  age,  and  the  room  be  somewhat  darkened,  but  ir  should  at  the  sit  rue 
U   kepi  cool  and  well  ventilated.      If  the  remaining  in  bed  proves 
w  hich  is  apt  to  be  the  case  in  country  people  accustomed  to 
an  active  life,  it  may  be  well  to  permit  the  pi 

fourth  .lay.     Bnt  then  be  DOmd  be  very  carefully  watched.     In  a 

pital  in  which  there  are  i  eye  wards,  1 1  1  irk 

blue  curtains   round  its  head,  so  as  to  afford  a  protection  against  cold 

and  draught,  and  the  bright  kigtri  of  the  ward.     In  such  a  case,  I  think 

it  r«i  idvisable  to  keep  the  p  lied  some  days  longer  than 

would  bo  necessary  in  a  private  room  or  a  special  ward.     At  the  end  of 

ili.    Brol  week,  the  ba  .nerally  bo  exchanged  for  a  *hade, 

and  tli'   patient  be  gradually  a  the  light.     Should,  how- 

yniptoms  appear,  such  as  photophobva,  hiehry- 

\t\,  the  bandage  should  be  re-applied,  and 

•are  be  taken  of  the  eye.     If'  the  weather  hi  (kioi 

the  air  at  the  end  of  a  fortnight.     Tfck 
proves  of  great  benefit,  especially  if  there  is  any  conjunctivitis, 

ironic  if  the  confinement  to  the  house  has  been  long, 
In  such  a  ease  a  weak  astringent  collyrium  should  be  prescribed. 


I  have  already  mentioned  that,  in  certain  cases  of  immature  senile 

cataract,  in  which   the  progress  is  extremely  slow,  and  the  opacity  so 

advanced  or  situated  i     -  ,  at  the  posterior  pole  of  the  lens)  as  to  impair 

y,  it    may  be  advisable  to  hasten  the  progress  of  the 

cataract  by  pricking  the  capsule  and  admitting  the  aqueous  humour  to 

icns  substance.     Great  care  must,  however,  be  taken  not  to  divide 

apsnle  too  freely,  as  this  may  cause  considerable  swelling  of  the 

lens  substance,  and  give  rise  to  severe  iritis  or  iridocyclitis.    It  is  much 

make  only  a  small  opening  in  the  capsule,  and  to  repeat  the 

opcr  ,  several  times,  more  especially  if  a  considerable 

portion  !  is  still   transparent.     If  severe  inflammation  super- 

BO,  and  it  rapidly  to  an tiph logistics,  it  is  advisable, 

ma  Uy  if  the  tension  of  the  eye  is  increased,  to  remove  the  lens 

mi  or  Von  Graefe's  operation ;  in  the 
>  make  ai  no  a  large  irideo 

b-m\ 
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Von  Graefe*  has  recommended  that  a  downward  iridectomy  should 
precede  the  laceration  of  the  capsule.  About  fire  or  six  weeks  ali 
wards  a  superficial  crucial  incision  is  made  in  the  capsule  with  a  fine 
needle  (the  pupil  having  been  previously  widely  dilated  by  atropine). 
This  wide  dilatation  is  to  be  maintained  in  order  to  afford  plenty 
of  room  for  the  swelling  of  the  lens,  ami  prevent  its  pressing 
upon  the  iris  and  ciliary  body.  Generally,  but  \ery  slight  irritation 
follows  the  laceration  of  the  capsule,  and  flap  extraction  may  be  per- 
formed from  nbout  six  to  twelve  days  afterwards,  when  the  cataract 
will  readily  escape.  For  reasons  already  stated,  I  should  prefer  to 
make  the  iridectomy  upwards. 

I  have  before  mentioned  that  the  chief  da  Qgere  to  be  feared  after  flap 
extraction  are  suppuration  of  the  cornea,  prolapse  of  the  ins,  and  iritis. 
The  principal  causes  which  may  produce  the  latter  are- — 1.  Bruising  of 
the  iris  by  the  instruments  and  by  the  passage  of  the  cataract  through 
ilir  pupil,  more  especially  if  the  latter  is  somewhat  small  and  rigid,  so 
that  it  dilates  with  difficulty.  2,  The  contusion  and  irritation  which 
the  iris  may  suffer  in  the  attempts  to  replace  a  prolapse.  3.  The  irri- 
tation set  up  by  portions  of  lens  matter  remaining  behind  the  iris  or 
adhering  to  the  pupil,  which  is  especially  apt  to  occur  if  the  pupil  is 
small  and  rigid  and  the  cataract  immature,  or  if  it  possesses  a  Btnall 
nucleus,  with  a  considerable  portion  of  softish  cortical  substance.  Now, 
in  accordance  with  the  fact  that  the  segment  of  the  iris  corresponding 
to  the  corneal  section  is  the  portion  most  exposed  to  these  different  in- 
fluences, we  find  that  this  almost  always  forms  the  starting-point  of  the 
inflammation  (iritis).  In  order  to  diminish  those  dangers  it  has  been 
proposed  to  remove  this  portion  of  the  iris  prior  to  the  extraction  of 
the  cataract — to  perform,  in  fact,  a  preliminary  iridectomy.  Von  Graefe 
originally  pointed  out  that  such  a  proceeding  might  be  advantageous  in 
some  cases,  and  Dr.  Moorenf  subsequently  submitted  this  plan  to  an 
extensive  trial,  with  marked  success.  Mooren  makes  the  iridectomy 
about  2 — 6  weeks  before  the  extraction.  But  it  must  be  admitted  that 
few  persons  are  willing  to  undergo  two  separate  operations  for  the  ex- 
traction of  cataract,  except  this  be  absolutely  necessary.  To  avoid  this 
inconvenience  the  iridectomy  may  be  combined  with  the  operation  of 
flap  extraction,  as  was  advised  by  Jaeobson,  who  introduced  the  follow- 
ing modification  of  the  flap   extraction. J     The   patient   having  been 


•  M  Archiv.  f.  Ophthalmologic,"  x,  2,  209  ;  vide  also  a  paper  upon  this  subject  by 
Dr.  Mannhardt  in  the  M  Sitzungjjberieht  dor  Ophthalmologischen  Geaellschaft," 
1864. 

+  "  Die  verniinderten  Gefahren  einer  Horahautvereiterung  bei  der  Sto&rextrac- 
tion,"  by  Dr.  Mooren.     Hiraohwald,  Berlin,  LB6S. 

X  "Ein  neues  und  gefolirjoses  Operations — Verfahien  zur  Hcilung  des  grauen 
SU&res,"  von  Dr.  Jaeobson,  Peters.,  Berlin,  1803. 
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placed  under  chloroform,  the  lower  Hap  extraction  is  to  be  performed, 
the  puncture  and  counter-puncture,  however,  lying  about  half  a  line 
below  the  horizontal  meridian  of  the  cornea,  and  not  in  the  suhst l 
of  the  latter,  but  in  the  sclero-corneal  junction,  as  he  believes  that 
union  takes  place  more  readily  here  than  in  the  cornea.  The  lens 
having  been  removed  in  the  usual  manner,  he  exri  ponding 

segment  of  irisT  in  order  to  diminish  the  risk  of  iritis,  prolapse  of  the 
iris,  and  suppuration  of  the  cornea. 

I  have  mentioned  that  Professor  Jacobson  places  the  patient 
thoroughly  under  the  influence  of  chloroform.  Most  operators  (amongst 
whom  I  must  include  myself)  have  hitherto  been  afraid  of  giving 
chloroform  in  flap  ext met  i< m.  on  account  of  the  danger  of  vomiting  or 
retching  during  or  after  the  Operation,  The  wound  is  so  large  (em- 
bracing nearly  half  the  cornea)  that  a  fit  of  vomiting  or  severe  retching 
may  cause  a  great  loss  of  vitreous  humour,  and  may  even  force  oat  the 
retina  and  choroid.  Professor  Jacobson  states,  however,  that  there  is 
no  danger  of  vomiting  if  the  patient  be  thoroughly  narcotized,  and 
Mr  Windsor,  of  Manchester,  has  published*  a  series  •  if  twenty  cases 
of  flap  extraction  successfully  performed  under  chloroform.  If  chloro- 
form is  given  in  eye  operations,  the  patient  should  be  placed  thoroughly 
under  its  influence;  otherwise  it  is  better  to  abstain  altogether  from  its 
use.  These  operations,  more  especially  those  upon  the  iris  and  for 
cataract,  are  of  so  delicate  a  nature,  that  a  sudden  start  of  the  patient's 
head,  or  a  fit  of  vomiting  or  retching,  may  not  only  endanger  the 
result  of  the  operation,  but  even  the  safety  of  the  eye.  When  the 
patient  is  so  deeply  narcotized,  the  sudden  inhalation  of  a  strong  dose 

liloroform  may  prove  very  dangerous ;  and  it  is  therefore  of  great 
importance  to  know  exactly  what  percentage  of  chloroform  the  patient 
is  breathing.  For  this  reason  I  greatly  prefer  Clover's  apparatus  for 
administering  chloroform.  It  is  not  only  the  safest  method,  but  by  no 
other  have  1  uniformly  seen  such  perfect  tranquillity  and  unconscious- 
ness produced,  without  there  being  any  cause  for  fear.  There  is  little 
or  no  struggling  or  straining ;  the  patient  breathes  calmly  and  quietly  ; 
and  when  he  is  thoroughly  under  its  influence  the  most  difficult  and 
delicate  ophthalmic  operations  may  be  performed  without  fear  or  risk. 
In  order  that  there  may  be  no  vomiting  or  retching,  strict  orders  should 
be  given  that  the  patient  does  not  take  any  food  or  drink  for  three  or 
four  hours  prior  to  the  operation. 

S.—EXTRACTIQN  OF  THE  LENS  IN  ITS  CAPSULE. 


Tbis  operation  was  first  practised  by  Riebter  and  Beer,  but  fell  into 
until  it  was  some  years  ago  re-introduced,  amongst  others  by 
•  "  Ophthalmic  Review/*  vol.  iip  365. 


miasm  op  j\\  -1AIXINE  LENS. 


Pagensteoher  and  Wecker.  Dr.  Pagenstechei*  originally 
removed  the  lens  in  it*  capsule  with  much  success  by  the  lower  flap 
operation  (the  section  lying,  however,  in  the  sclerotic)*  combined  with 
a  Uv  tome,  the  patient  being  chloroformed.    He  has  favoured 

mo  with  the  i  ^n  of  his  present  mode  of  operating*  for 

during  the  In  iths  he  has  adopted  Von  Graefes  upward  linear 

incision,  and  he  has  fonud  thai  the  delivery  of  the  lens  in  its  capsule  is 
(e*s*rtt  awn***)  as  easy  as  with  the  flap  operation.  Indeed,  he  has 
observed,  thai  loss  of  vitreous  is  less  frequent,  and  if  it  does  happen,  less 
copious  than  with  the  nap  incision.  In  those  cases  in  which  the  con* 
nection  between  the  capsule  and  the  suspensory  ligament  is  not  suffi- 
ciently relaxed  to  permit  of  the  easy  extraction  of  the  lens  in  its  capsule 
by  slight  pressure  of  the  curette  est  the  tower  part  of  the  cornea,  he 
employs  a  large,  but  very  shallow,  round  curette  (made  by  Messrs. 
Weiss).     This  is  to  be  verV  carefully  passed  behind  the  equator  of  the 

towards  one  angle  of  the  iatasitsa,  As  leas  is  gently  drawn 
the  handle  of  the  curette  being  at  the  same  txnae  wssiik 
towards  the  edge  of  the  orbit,  thus  pctasmg  the  lens  slightly  against 

its  sHpfung  out  of  the  cavity  of  the  curetau 
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the  cataract  never  becomes  perfectly  mature.  Such  cataracts  are 
generally  small  in  size,  and  the  capsule  is  but  very  slightly  attached  to 
the  zonula*  3.  It  will,  as  a  rule,  be  found  suitable  in  those  cases  of 
cataract  which  have  become  developed  after  irido-choroiditis,  and  iritis 
with  posterior  circular  synechia.  The  adhesions  between  the  capsule 
and  the  bed  prior  to  the  a  of  the 

cataract,  for  which  purpose  a  small  blunt-pointed  silver  hook  is  to  be 
employed.       4,    It   may  be  fMonUBfledftd    where,  togeth-  the 

cataract,  there  is  a  tremulous  iris;  for  it  will  often  be  found  that  the 
latter  is  caused  by  a  shrinking  in  ti  the  lens  or  a  diminution 

of  the  vitreous  humour,    which   should    generally    lead   us  to   suspect 
atrophy  of  thti  zonula.      The  last  two  flfllagOlifll  are,  moreover,  also  suit- 
able fur  t  In.s  mode  of  operation,  because  of  the  tendency  to  inflammai 
complications  of  t  -  in  them;  in  consequence  of  which, 

it  is  a  matter  of  much  imp  -  guard  the  iris  against  the  irritation 

produced  by  remnants  of  cortical  substance  or  portions  of  capsule. 

M:.  Bowman  has  also  occasionally  extracted  the  lens  in  its  capsule 
by  Graefe's  operation  in  cases  of  over-ripe  cataract,  in  which  the  con- 
;<m  between  the  capsule  and  the  suspensory  ligament  was  relaxed 
ker*  performs  the  lower  flap  operation  ;  the  incision  does  not, 
however  lie  tVr  in  the  sclerotic,  nor  does  he  leave  a  conjunctival 
bridge  standing.  A  portion  of  iris  having  been  excised,  he  passes  a 
curette  behind  the  lens  and  draws  it  out  in  its  capsule.  When  the 
li  its  has  reached  the  incision,  an  assistant,  grasping  its  edge  with  u 
Daviels  curette  it.     His  results  have  also  been  vn-v  la, 

able,  and   he  has  often  succeeded  in  extracting  the  lens  without  any 
loss  us  humour. 


&— LINEAR  EXTRACTION. 


bing  this  mode  of  operating,  I  will  glance  for  a  moment 
at  its  history,*     hi   1811,  Gibson  introduced  it  as  supplementary  to 

eases  of  -  pact  in  which  the  lens 

is  not  absorbed  with  the  desired  rapidity 
ycess.       B  ipsular  and  membranaceous 

iilmI./    of  < insisted    in    removing    the    hns 

igh  a  small  corneal  section,  which  was  about  thi  in  extent, 

and  wa*>  situated  ebotd  one  line  from  In  1^14,  Travers, 

as  into  the  anterior  chamber, 
ved  it  through  a  small  corneal  section.     He,  however, 

Maladies  d. 

•  sting  historical  sketch  of  i  ion,  J  must  refer  the 

Voti  Grncfc'i  paper  on  "  Modified  Linear  Extraction,"  "  Arch.  f.  Ophtbalm,,** 
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subsequently  gave  up  this  method,  and,  making  a  quarter  section  ol 
the  cornea,  divided  the  capsule  with  the  point  of  the  knife,  and,  it 
lens  was  sufficiently  soft,  he  let  it  escape  through  the  section,  but  if  it 
was  too  firm  for  this,  he  introduced  a  curette  into  the  anterior  chamber, 
and  by  its  aid  removed  the  lens  piecemeal.  Both  the  operations  of 
Gibson  and  Travers  fell  into  disuse,  until  about  1851,  when  Bowman 
and  Von  Graefe,  quite  independently  of  each  other,  re-introduced  linear 
extraction.  Von  Graefe,  having  worked  out  the  subject  extensively 
and  with  great  care,  states  in  his  first  essay  upon  it*  that  the  linear 
extraction  is  especially  indicated  in  the  cortical  cataract  of  youthful 
individuals,  and  also  in  those  cases  in  which  there  is  so  much  swelling  up 
of  the  lens  substance  (either  in  consequence  of  a  needle  operation,  or  of 
some  injury  to  the  lens)  as  to  threaten  the  safety  of  the  eye.  But  he 
thinks  it  unsuitable  if  the  lens  retains  its  normal  consistence,  and 
still  more  so,  if  there  is  a  hardish  nucleus.  As  a  general  rule,  linear 
extraction  is,  therefore,  indicated  in  cases  of  cortical  cataract,  occurring 
between  the  age  of  ten  and  thirty,  or  even  thirty- five.  It  is  also  often 
employed  with  advantage  as  supplementary  to  the  needle  operation. 
Linear  extraction  is  to  be  performed  in  the  following  manner.  The 
pupil  having  been  previously  well  dilated  with  atropine,  and  the  patient 
placed  under  the  influence  of  chloroform,  the  eyelids  are  to  be  kept 
apart  by  Weiss's  spring  speculum,  and  the  eye  steadied  with  a  pair  of 
forceps.  An  incision  is  then  to  be  made  in  the  cornea,  at  its  temporal 
side,  and  about  one  line  from  the  sclerotic,  with  a  broad  straight  iridec- 
tomy knife.  The  incision  should  be  about  from  two  to  two  and  a-hnlf 
lines  in  extent.  The  capsule  is  then  to  be  divided  with  the  cystotome, 
and  the  lens  removed.  In  order  to  facilitate  the  exit  of  the  cataract* 
the  convexity  of  the  curette  is  to  be  placed  against  the  edge  of  the 
cornea,  which  causes  the  section  to  gape  ;  a  slight  counter-pressure, 
being  at  the  same  time  exerted  by  the  forefinger  of  the  left  hand, 
winch  is  to  be  lightly  placed  against  the  inner  side  of  the  eyeball.  By 
alternately  pressing  with  the  curette  and  the  finger,  the  soft  lens  sub- 
stance will  readily  exude  through  the  incision.  If  portions  of  cor- 
tical substance  remain  behind  the  iris,  the  lids  are  to  be  closed, 
and  the  globe  lightly  rubbed  in  a  circular  direction  to  bring  these 
flakes  into  the  pupil  or  anterior  chamber,  whence  they  may  be  readily 
removed.  Or  Mr,  llnwman*s  suction-syringe  may  be  employed  for  this 
purpose.  Should  the  iris  protrude  through  the  incision  it  must  be 
!y  replaced,  but,  if  it  has  been  much  bruised  by  the  exit  of  the  lens 
or  the  movements  of  the  curette,  it  will  be  wiser  to  excise  a  portion  «<f 
it.  A  light  eompresB  bandage  is  to  be  applied  after  the  operation,  and 
the  pupil  should  be  kept  well  dilated  with  atropine. 

Von  Graefe  found  that,  although  occasionally  a  cataract  possessing 
•  "  Arch.  f.  Ophthttlm,"  it  2. 
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;i  lirm  nucleus  may  be  removed  through  ■  linear  incision  without 
danger,  this  operation  is,  as  a  rule,  inapplicable  when  the  nucleus  is 
hard,  for  tlie  iris  must  then  be  more  or  less  bruised  by  the  passage  of 
the  lens  through  the  narrow  section.  The  scoop  may  also  have  to  be 
introduced  into  the  anterior  chamber  behind  the  lens,  so  as  to  facili 
its  removal,  and  tl  tTBe,  add*  fed  the  contusion  of  the  iris.    Great 

irritation  of  the  latter  is  likewise  often  produced  by  portions  of  hai  <  I 
lens  substance  remaining  behind  the  iris  or  in  the  pupil     Now,  as 
segment    of   the    iris  which  corresponds  to  the  incision   is   the  most 
exposed  to  bruising,  and  interferes  the  most  with  the  ready  use  of  the 
scoop,  we  find  that  this  is  almost  always  the  shirting  point  of  any  sub- 
sequent iritis.     In  those  cases  in  which  there  was  a  somewhat    firm 
nucleus,  Von  Graefe  was  therefore  led  to  modify  the  linear  extraction, 
and  to  excise  l   portion  of  iris  prior  to  the  laceration  of  the  capsule, 
and  then  to  remove  the  lens  with  a  broad  flat  scoop.*     The  stages 
of  this  operation  were  as  follows: — 1.  The  incision  was  made  at  the 
of  the  cornea  (temporal  side),  and  embraced  about  a  quarter  of 
its  circumference.     2.  A  portion  of  iris  was  removed,  the  size  of  wl 
did  not,  however,  quite  equal  the  extent  of  the  incision.     8,  The  cap- 
le  was  freely  divided  quite  up  to  the  margin  of  the  lens.     4.  A  scoop 
ras  then  introduced  nt  the  free  edge  of  the   lens  and  gently  inserted 
between  the  posfc  rior  cortical  substance  and  the  nucleus,  and  the  cataract 
lifted  into  the  anterior  chamber  and  extracted.     The  scoop  which  he 
Joyed  for  this  purpose  was  shallower,  broader,  and  sharper  at  the 
-mity  than  David's  curette.  Thus  originated  the  "modified  linear"  or 
action — an  operation  which  afterwards  assumed  so  important 
tion  in  ophthalmic  Burgery.     By  this  modification  Von  G 

tided  the  applicability  of  the   linear  extraction,  fop  he   was 

through   a  linear  incision  cataracts  whose  cortex 

was  of  a  pulpy  consistence,  and  the  nucleus  moderately  large  and  hard ; 

t    which  would  ot  tlap 

extraction.     I  would  here  remark  that  to  Von  Graefe  belongs  the  credit 

urgested,  in  some  cases,  the  combination  of  an  iridec- 

y  with  tlap  extraction,  and   also  of  having  introduced  the  modified 

ar  or  sc<  'tion.     The  principle  of    the  latter  operation  is 

itially  his,  whatever  changes  may  be  made  in  the  shape  of  the  scoop, 

i ark  that  the  latest  operations  assimilate  it  more 

toil  ally  used  by  him.     Mr  anted  out 

i  his  admirable  paper  upon  scoop  extraction, f  in  which  he 

says  t — "  Thus  there  suddenly  appeared  three  new  methods  of  operating 

for  cataract,  bearing  the  name  of  their  several  champions — the  method 

of  Mooren,  Jacobson,  jind  that  of  Schuft  (Waldau)  ;  but  justice  compels 

Y  "  RojaX  London  Opbtfaataio  HospiUd  Report*,"  ir,  310. 
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me  to  state  that  these  gentlemen  lighted  their  tapers  at  the  torch  of 
their  great  master  Professor  Von  Graefe.  Each  of  these  methods  had 
been  previously  suggested  and  practised  by  him,  but  only  in  exceptional 
cases,  instead  of  as  a  general  rule." 

Waldan  shortly  afterwards  contrived  a  different  form  of  scoop,  of 
varying  size,  which  was  deeper,  broader,  and  flatter  at  the  bottom  than 
Von  Graefe's.  Its  edgafl  were,  moreover,  high  and  thin,  so  as  to  bite 
info  the  lenst  the  anterior  lip  being  the  highest,  arnl  thus  Facilitating 
the  removal  of  the  cataract  by  pressing  after  it.  By  its  aid  he  pro- 
posed to  remove  even  the  hard  senile  cataract,  It  was  soon  found, 
hoiWrvW)  that  Ibis  form  of  scoop  was  too  large  and  cumbersome,  and  its 
edges  too  high  and  sharp,  and  that  it  was  therefore  difficult  to  introduce 
it  readily  behind  the  lens,  mow  especially  in  hard  senile  cataract,  in 
which  it  may  very  easily  cause  displacement  of  the  lens  or  rupture  of  the 
hyaloid  membrane.  Mr.  Bowman  and  Mr,  Critchett  have  since  devised 
some  forms  of  scoop  which  are  far  better  and  in  all  cases  preferable  to 
Waldan's.  The  scoop  operation,  as  performed  at  JlnnrhYlds,  has  proved 
remarkably  successful  in  the  hands  of  some  of  our  English  ophthalmic 
surgeons,  more  especially  in  those  of  Messrs.  Bowman  and  Criichett, 
who  have  worked  out  the  subject  most  thoroughly,  and  have  done  the 
most  to  bring  this  operation  to  perfection.  As  my  description  of  it 
must  be  necessarily  brief,  I  would  refer  the  reader  to  their  admirable 
articles  upon  this  subject  in  the  "  Royal  London  Ophthalmic  Hospital 
Reports,"  vol  iv.,  p.  4. 

Dr.  Adolph  Weber  has  lately  introduced  a  mode  of  extracting  hard 
cataracts  through  a  linear  incision  made  with  a  lance-shaped  knife, 
without  any  excision  of  the  iris  or  the  employment  of  a  traction  instru- 
ment. He  speaks  in  the  highest,  terms  of  its  success  in  103  cases  in 
which  he  has  performed  it,  and  some  other  operators  are  als<>  very 
warm  in  it-  praise.  Dr.  Weber  has  favoured  me  with  the  following 
outline  of  his  present  mode  of  operating;  for  a  fuller  description  of  his 
npi  mtiun  I  must  refer  the  reader  to  his  valuable  and  very  interesting 
article  in  M  Graefe's  Arehiv."*    He  employs  a  large  lance-shaped  knifef 


Fig.  37. 
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( 


(Pig,  37  a),  which  is  10*25  mm.  in  length,  and  is  10  mm.  broad  at  a 
distance  of  G5  mm.  From  its  point;  and  this  width  it  retains  for  a  distance 

•  ■  A.  f.  O.,"  xiii.  1,  187. 

f  Wlu n  th<-  cataract  ii  not  very  large  and  hard,  Weber  uses  a  tomewhat  smaller 
knifr,  which  ia  bower  construct*  mie  principle. 
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mm.,  in  order  that  ibe  internal  and  external  wonnd  may  be  of  exact  ly 

a  becomes  narrower  to  pass  over  into  the  stem, 

Tlir  back  of  the  blade  is  not  Hut,  bat  hollowed   out  (Fig.  37  c).     The 

blade  is  bent  at  an  angle  <<f  about  120°,  in  order  that  n  may  bo  readily 

i  from  above  ur  t  lie   nana)  Hide.     The  pupil  should  be  kept  widely 

I  d  with  atropine  for  I  day  or  two  before  the  O]  The  eyeball 

having  been  steadily  fixed  below  th  wer  margin  of  the 

tea  witb  a  pair  of  bmad  tixing  forceps,  and  gently  drawn  down, 
the  point  of  the  knife  LB  bQ  be  I ■  m < - n d  in  the  centre  of  the  upper  margin 

of  tlie  cornea,  just  in  I  motion  ;  if  the  diatnofc 

cornea  is  less  than  12  mm.,  the  incision  is  to  lie  a  little  forth 

>m  the  edge  of  the  cornea.     The  blade  is  to  be  carried  slowly  and 
steadily  forwards  across  the  anterior  chamber  as  far  as  tin  btti 

istrnment;    its   point  will   then    have  nearly  reached    the   oppo 

(lower)  margin  of  the  cornea.     The  knife  is  then  to  be  <hj 

withdrawn.^     This    wilt    prevent    the   sudden    escape    of   the  aqueous 

humour,    which,  mlating  the   constrictor  pupillie,  would 

cause  the  pupil  to  contract.     Moreover,  during  the  slow  and   gradual 

Withdrawal  of  the  knife  we  can  press  the  back  of  the  blade  somewhat 

against  the  edge  of  the  section,  and  thus  prevent  prolapse  of  the  iris, 

>>nle  is  then   to  bo  very  freely   lacerated,    lr   wliieh   purpose 

Wi  a  very  minute  double  hook,  the  stem  being  bent  at  an 

le,  so  as  to  permit  of  its  being  readily  burned,     The  capsule  is  to 

. ■•  way,  the  tinea  oi  D  lying  Bomewhat 

ris,  as  shown  ii  .  where  the  dotted  line  indicates  the 

hook  having  been  passed  down  £  88,  the  capsule 

pom  <r  to   '*,  and   t!  .-    then    the    i  at  is 

■gain  passed  to  a,  and  the  capsule  divided  from  a  to      jy 
"i  c,  the  last  incision  lying,  of  oonree,  along  / 

the  inner  section.     If,  on  the  withdr-nwal 

the  hook,  ill*  capsule  does  not  present  in  the  section, 

passed  down 
aud  the  sauare,  torn  portion  of  capsule  drawn  out  ir 

ted  with  a  small  pair  of  iridectomy 

ps.    Tin  thin  lip  of  a  peculiarly  constructed  curette  is  then 

to  Ihi  placed  on  the  ajttemaj  lip  of  the  wound,  so  as  to  press  this  back 

a  little,  and  i  presentation  of  the  e<|  the  lens 

m  thi  tof  the  cataract  being  assisted  by  a  slight  siniul- 

are  of  the  fixing  forceps  below  the  cornea.     During  the 

ris  generally  protrudes  a  little   into  the  wound, 

>   if  it  does  not   retract   at  once  when  the  cataract  has  escape 

1.1  be  replaced  by  applying  Graefe's  vulcanite  curette,  and  gently 

this  from  the  angles  towards  the  centre  of  the  section.     This 

will  soon  cause  the  iris  to  retract,  and  the  pupil  to  resume  its  normal 
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position,  a  point  which  should  be  always  carefully  attended  to  before 
the  operation  is  considered  as  finished. 


7.— SCOOP  EXTRACTION,* 

Prior  to  this  operation  the  pupil  should  be  widely  dilated  with 
atropine,  and  the  cataract  examined  with  the  oblique  illumination,  so 
that  the  size  and  hardness  of  the  nucleus,  and  the  consistence  of  the 
cortical  substance,  may  be  ascertained,  For  the  ake  of  the  incision 
should  be  apportioned  to  that  of  the  nucleus,  and  to  the  extent  and  con- 
sistence of  the  cortical  substance.  The  patient  should  be  placed 
thoroughly  under  the  influence  of  chloroform,  for  any  sudden  Btart 
may  endanger  the  safety  of  the  eye,  more  especially  during  the  period 
of  the  introduction  of  the  scoop.  The  incision  is  to  be  made  in  the 
upward  direction  with  a  broad  lance-shaped  knife  in  the  sclero- corneal 
junction,  and  should  average  from  4  to  4^  lines  in  extent.  A  corre- 
sponding portion  of  the  iris  having  been  removed,  the  capsule  is  to  be 
freely  divided  with  the  pricker.  The  next  and  most  difficult  step  of 
the  operation  is  the  removal  of  the  lens  with  the  scoop,  for  which  pur- 
pose either  Mr.  Critchett's  (Fig.  39)  or  one  of  Mr.  Bowman's  (Figs.  40 
and  41)  scoops  may  be  employed.     The  eye  having  been  fixed  with  the 


Fig.  30. 


Fig.  40, 


Kg.  II. 
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forceps,  the  scoop  is  to  be  introduced  into  the  section,  being  turned 
directly  towards  the  back  of  the  eye,  so  that  its  anterior  lip  may  glide 
past  the  free  upper  margin  of  the  lens  exposed  by  the  iridectomy, 
Winn  the  edge  of  the  scoop  has  passed  the  margin  of  the  lens,  it  is  to  be 
turned  quite  flat,  and  slowly  and  gently  insinuated  with  a  delicate,  some- 
what wriggling  movement  into  the  posterior  cortical  substance  between 
the  capsule  and  the  nucleus/until  its  further  end  has  passed  t  lie  margin 
of  the  latter.  When  the  lens  is  well  grasped  by  the  scoop,  it  should  be 
slowly  removed,  care  being  taken  that  its  ant  trior  surface  is  not  pressed 
too  much  forward,  otherwise  it  will  bruise  the  iris  and  cornea. 

*  For  a  fall  description  of  this  operation,  yule  the  valuable  articles  bv  Mr.  Crit- 
-■belt  and  Mr.  Bowman,  "  R.  L.  O.  H.  Rep./'  iv,  4,  pp.  316  and  88ft 
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a— VON  GRAEFE'S  M0DB1BD  LBTBAB  EXTRACTION. 

Von  Gracfe  has  lately  devised  a  very  important  modification  of  the 
linear  extraction,  whieji  combines  the  advantages  of  the  flap  with  the 
scoop  j  \h;i.  tion.  For  whilst  the  taction  lies  almost  entirely  in  the 
selero- corneal  junction,  it  vet,  on  account  of  its  shape  and  mode  of  for- 
mation, gapes  sufficiently  to  permit  the  ready  exit  of  even  a  hard  senile 
cataract  withont  the  aid  of  any  traction  instrument.  The  success  of 
this  operation  has  been  so  great  that  most  ophthalmologists,  amongst 
whom  I  may  mention  Mr.  Bowman,  have  entirely  abandoned  the  scoop 
extraction,  and  even  to  a  great  extent  the  flag)  operation.  My  own 
experience  of  it  has  also  been  extremely  favourable,  and  I  prefer  it 
ktly  to  every  other  mode  of  extraction  for  senile  cataract. 
The  on    is    divided    into    four   periods:' — 1.  The 

2.  T  :  8,  The  laceration  of 

1.  The  patient  having  been  placed  under  the  influence  of  chloro- 
form, the  eyelids  are  to  be  kept  apart  with  the  stop  speculum  and  the 
eye  fixed  and  gently  drawn  down  with  a  pair  of  forceps  which  are  to 
be  applied  close  beneath  the  centre  of  the  cornea.  For  this  operation  1 
prefer  Mt.  Noyes's  (of  New  York)  speculum,  the  rack  and  screw  of 
which  are  on  the  nasal  side,  thus  leaving  the  temporal  side  of  the  eye 
quite  free  for  the  manipulation  of  the  knife  in  forming  the  section. 
Another  advantage  of  this  form  of  speculum  is,  that  it  does  not  press 
upon  the  eyeball  but  lifts  the  lids  away  from  it.  One  and  the  same 
Bpeoolum  does  not,  nowwar,  suit  both  eyes,  but  it  must  be  made 
right  and  left.  The  same  is  the  case  with  Weiss'  stop  speculum,  for 
the  knob  of  tla  ftfifBW  should  always  be  on  the  lower  branch  (if  the 
upper  section  iB  made),  for  if  it  is  on  the  upper  branch  its  projection 
will  considerably  incommode  the  operator  during  the  making  of  the 
incision.  If  it  is  found  during  any  part  of  the  operation  that  the 
patient  is  straining  a  good  deal  and  that  the  speculum  is  pressing  on 
the  globe,  an  assistant  should  be  direoted  to  lift  it  forward  a  little 
iway  from  the  eyeball,  and  keep  it  thus  until  the  operation  is 
►nipleted. 
The  point  of  a  long  narrow  knife*  {Tig*  l"2),  with  its 
edge  upwards,  is  then  to  be  entered  in  the  sclerotic  mar  the  upper 
and  outer  portion  of  the  cornea  (at  the  point  A,  fig.  48,  which  repre- 
sents the  left  cornea),  about  one-third  of  a  line  from  .   so  that 


•  The  knife  should  be  very  narrow.  Gradually  IQOM  btflfUBNUt  makers  have 
departed  more  and  more  from  the  original  n^  .1.1.  and  ham  nadt  it  maat  too  brood. 
Van  Greefe  lays  gTeat  strew  upon  the  ndrantngcsof  litiv  ing  the  intitruiue&t  very  narrow, 
as  it*  manipulation  v  tomber  u  much  more 

eosy^  and  the  faeilit «,  ieh  greater  tlian  when  the  blade  is  broad 
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it    may   enter   the   anterior    chamber   quite  at  the     periphery-     The 
point  of  the  knife  .should  beat  first  directed  downwards  and   inwards 


towards  C,  bo  as  to  enlarge  the  inner  incision,  and  then,  when  the 
blade  has  advanced  about  3£  lines  into  the  anterior  chamber,  the 
handle  is  to  be  depressed  and  the  point  carried  np  and  along  to  B, 
where  the  counter- puncture  is  to  be  made,  at  a  point  lying  oppo- 
to  that  of  the  puncture  {,4).  Great  care  must  be  taken  that  the 
counter- puncture  does  not  lie  too  far  in  the  sclerotic,  which  may 
easily  occur  if  the  presentation  of  the  point  of  the  knife  is  not  carefully 
watched,  or  the  blade  is  passed  too  far  downwards  and  inwards  before 
it  is  turned  np  wards  to  make  the  counter- puncture. 

Such  an  error  will  give  rise  to  a  wide  gaping  wound,  and  in  all  pro- 
bability, if  the  patient  strains  at  all  or  the  speculum  presses  on  the 
globe,  to  great  loss  of  vitreous,  even  perhaps  before  the  iris  has  luni 
excised,  and  almost  with  certainty  during  the  pressure  which  has  to  be 
run'leon  the  eyeball  to  facilitate  the  escape  of  the  lens.  In  order  to 
avoid  any  irregularity  in  the  height  of  the  corneal  flap  (Lappcnhohe), 
Graefe  recommends  that  when   the  point  of  the  knit  1  down- 

wards and  inwTards  (towards  C,  Fig,  43)  through  the  anterior  chamber, 

•  dge  should  not  be  kept  quite  parallel  to  the  iris,  but  turned  a 
little  forward.  By  so  doing,  we  give  to  the  t  em  pond  portion  of  the 
wound  a  more  horizontal  direction,  so  that  it  lies  in  almost  the  exact 
continuation  of  the  remainder  of  the  section. 

As  soon  as  the  counter- puncture  has  been  made,  the  edge  of  the 
blade  IS  to  be  turned  somewhat  obliquely  upwards  and  forwards,  and 
the  knife  pushed  straight  on  until  its  length  is  nearly  exhausted,  when 
the  section  is  to  be  finished  by  drawing  it  slowly  and  gently  back- 
wards from  heel  to  point.  The  knife  will  now  be  beneath  the  conjunc- 
tiva, which  is  next,  to  be  divided  in  such  a  manner  as  to  leave  a  con- 
junctival flap  of  from  1  to  1£  line  in  height.  In  order  that  it  may  not 
exceed  this  extent,  the  edge  of  the  blade  must  be  turned  horizontally 
forwards  or  even  downwards.  If  the  cataract  is  hard  and  the  unci 
very  largo,  it  is  advisable  to  make  the  point!  of  puncture  and  count*  r- 
pnncture  about  J  of  a  line  lower,  so  as  to  obtain  a  somewhat  larger 
section.  Directly  ihe  ODQAtt  J-puneture  is  made,  the  aqueous  humour 
escapes  beneath  the  conjunctiva  and  bulges  this  out,  giving  rise  to 
a  considerable  thrombus,  which,  somewhat  hides  the  exact  point  of 
counter- puncture  and  the  line  of  section.   This  is  often  very  embarassing 
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to  the  young  operator,  and  apt  to  mislead  him  as  to  the  true  coarse  of 
the  section  he  is  making. 

By  this  incision  the  track  of  the  wound  lies  almost  perfiendictil 
the  snrface  of  the  cornea,  and  is  more  steep  I .'less  slanting)   than 
made  by  the  lance-shaped  iridectomy  kuile.     Thus  the  exit  of  the  lens 
is  Touch  facilitated,  for  its  equator  passes  more  readily  into  the  track  of 

wound,  and  the  cortical  substance  also  exudes  more  easily.  There 
is,  however,  the  disadvantage  that  if  the  notion  is  made  too  steep  the 
suspensory  ligament  1-  tpport,  ;"><1  bono*  there  is  a  greater  : 

dency  to  loss  of  vitreous  humour  than  if  the  incision  is  made  with  the 
lance-shaped  knife.  Von  Graefe*  does  not  now  give  the  knife  so  steep 
a  dfi  ti   making  the  section   as  originally,   but    turns  its  edge 

somewhat  more  obliquely  upwards  and  forwards;  in  this  way  the  external 
wound  lies  t  hmu^hout  in  the  selero-corneal  jiinet  ion,  i  he  conjunctival  flap 
is  more  easily  formed,  and  the  section  gapes  less  than  if  it  be  made 
steeply. 

he  cataract  has  a  big,  firm  nucleus,  care  must  be  taken  that 

incision  is  sufficiently  large  to  permit  of  the  ready  exit  of  the  Ions 
without  the  PPOBOgUy  of  employing  much  pressure  upon  il  the 

use  ■  p.    In  such  cases  I  always  make  the  puncture  and  conn 

pun.  Sat  lower  down,   and  a  little  nearer    the   horizontal 

:ieter  of  the  cornea,  which  is,   I  think,  to  be  preferred  to  a  m 
peripheral  position  of  the  section.    For  a  large  hard  cataract  the  incision 
should  measure  about  5   lines ;  but  if  the  cataract,  though  perfectly 
what  Battened,  one  of  about-  4}  lines  will  suffice.     This 
vs  ill  permit  of  the  eas\  itaract,  a  very  gentle  pressure  with 

a  curette  upon  the  lower  portion  of  the  cornea  sufficiug  to  "coax  H  it 
If  it  is  found,  however,  during  the  fourth  stage  thit  the  section 
is  a  little  too  small,   it  is  better  to  enlarge  it  somewhat  at  each  angle 
K  ith  a  pair  of  blunt-pointed  scissors,  than  to  endeavour  to  t  he 

-    by    an  extra  degree  of  pressure  on   t  t,  as  this  will  be 

almost  sure  to  cause  rupture  of  the  hyaloid,  and  an  escape  of  the  vitreous 

humour  perhaps  even  before  the  exit  of  the   kna,    ia   which  case  we 

shall   be  obliged  to   pass    in  a  scoop   behind    the  cataract   and  thus 

re  it. 

Mr.  Critcbett  prefers  to  make  the  section  throughout  in  the  cornea, 
quite  clo  as  he  thinks  that  this  diminishes  the  chance  of 

loss  of  vitreous  and  of  prolapse  of  the  iris.  He  also  makse  hut  a  small 
iridectomy. 

2,    7  es  not  come  well   into  view,  hut 

bidden  by  the  upper  lid.,  an  assistant  is  to  draw  the  eye 
With  a  pi  are  not  to  press  upon 

Irag  down   the  eyeball     The  operator  should  then  turn  down  the 
•  '  A.  f.  0,"  13,  2.  p.  550,  and,  "  A.  f.  O.,'1  14  3,  100. 
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little  conjunctival  flap  over  the  cornea  with  a  pair  of  very  small  iris 
forceps,  for  thus  the  prolapsed  portion  of  the  iris  will  be  laid  quite 
bare ;  the  iris  should  then,  if  necessary,  be  drawn  forth  a  little  more  and 
excised  to  the  required  extent  quite  close  to  its  ciliary  insertion.  This 
is  not,  however,  to  be  done  by  one  cut,  but  by  3 — 4  successive  snips, 
the  scissors  being1  slightly  turned  so  as  to  follow  the  curvature  of 
the  eyeball,  which  allows  of  the  blades  being  applied  quite  close  to  the 
section,  or  even  perhaps  a  little  between  its  lips.  As  it  is  particu- 
larly at  the  angles  of  the  wound  that  little  portions  of  iris  are  apt  to 
remain  involved  in  the  section,  special  attention  should  always  be 
directed  to  these  situations,  and  any  little  protrusion  be  snipped  care- 
fully off.  For  if  little  portions  of  iris  remain  in  the  incision,  they  may 
retard  the  firm  union  of  the  section,  be  productive  of  much  irritation, 
and  give  rise  to  a  cystoid  cicatrix,  or  to  a  more  or  less  considerable  pro- 
lapse of  the  iris,  which  may  not  only  prove  very  troublesome  by  keeping 
up  a  long  continued  state  of  irritation,  but  even  dangerous  to  the  eye, 
by  giving  rise  to  inflammatory  complications,  such  as  iritis  serosa. 
Another  point  to  which  Von  Graefe  calls  particular  attention*  is  the 
position  of  the  cut  angles  of  the  sphincter  pnpillas  after  the  excision  of 
the  iris,  and  he  always  looks,  before  he  passes  on  to  the  laceration 
of  the  capsule,  whether  or  not  the  sphincter  has  retracted  to  its  proper 
position.  If  one  or  both  angles  of  the  sphincter  are  displaced  upwards 
or  involved  in  the  section,  the  convex  surface  of  the  vulcanite  curette 
should  be  placed  on  the  cornea  close  to  the  angle  of  the  wound  towards 
which  the  pupil  is  displaced,  and  then  gently  passed  from  the  periphery 
towards  the  centre  of  the  cornea ;  this  will  not  only  tend  to  push  the 
iris  down,  but  will  also  stimulate  tho  action  of  the  constrictor 
papilla?,  and  thus  assist  in  causing  the  retraction  of  the  angle  of  the 
sphincter.  If  only  the  nasal  angle  of  the  latter  is  involved,  we  may 
push  this  gently  down  and  smooth  the  iris  with  the  back  of  the  cysto- 
tome  before  W*  proceed  bo  lacerate  the  capsule. 

The  extent  of  the  iridectomy  must  vary  somewhat  according  to  the 
size  and  hardness  of  the  nucleus,  and  also  according  to  the  position  of 
the  upper  lid.  If  the  nucleus  is  large  and  hard,  I  think  it  better  to 
remove  a  considerable  portion  of  iris,  even  perhaps  almost  corresponding 
to  the  sixe  of  the  incision.  For  this  will  permit  of  the  ready  exit  of 
even  a  large  hard  cataract,  without  any  bruising  of  the  iria.  Moreover, 
if  the  upper  lid  hangs  down  sufficiently  to  cover  the  upper  third  of  the 
cornea,  no  ttnfiightfinesfl  or  in  convenience  will  be  produced  by  bo  wide 
■H  iridectomy*  But  it  will  be  different  if  the  palpebral  aperture  is 
wide,  so  that  the  whole  cornea  is  exposed,  for  then  the  large  artificial 
pupil  may  give  rise  to  a  considerable  and  annoying  sensation  of  glare, 
and  also  diminish  the  acuity  of  vision  by  producing  circles  of  diffusion 

•  **A.  f  o.,Mi4>8,  ua 
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upon  the  retina,  on  account  of  the  irregular  refraction  at  this  portion 
of  the  periphery  of  the  cornea. 

3.  Laceration  of  the  capsule.  The  operator,  steadily  filing  the  eyeball 

with  the  forceps,  next  freely  divides  the  capsule  with  the  pricker  or 

Von  Graefe's  cystotome  by  three  successive  incisions.     The  one  is  to 

commence  at  the  lower  edge  of  the  pupil,  or  even  a  little  below  it 

beneath  the  iris,  and  extend  npwards  along  its  inner  side,  the  other 

passing  to  the  same  extent  along  the  outer  margin  of  the  pupil.     Both 

>ns  should  reach  qnite  up  to  the  periphery  of  the  lens  exposed  by 

the  iridectomy.     An  expert   operator    may   even    carry    the    incision 

beneath  the  iris  nearer  the  periphery  of  the  capsule,  so  as  to  obtain  a 

very    free  laceration    of   the  latter.       But    this   requires    considerable 

md    delicacy  of  manipulation,  otherwise    the  pricker  may 

ily  bruise  the  iris,  or  press  so  much  upon  the  lens  as  to  displace  it. 

there  are  slight  adhesions  between  the  iris  and  the  capsule,  they  should 

be  divided  by  passing  the  instrument  a  little  beneatli   tba  edge  of  the 

pupil,     Finally,  the  capsule  should  be  lacerated  at  its  periphery  in  a 

:  tvsp Minima  fco  that  of  the  incision.     In  using  the  pricker,  its 

edge  should  always  be  turned  in  a  slanting  direction,  and  not  be  p rowed 

firmly  backwards,  otherwise  the  cataract  may  be  dislocated  into  the 

OS  humour,  or  its  upper  margin  displaced  behind  the  upper  edge 

Of  bhe  incision. 

1 .   /i'  m  fens.  During  the  earlier  period  of  performing  hia 

new  operation,  Von  Graefe  was  in  the  habit  of  assisting  the  exit  of  the 
lens  by  pressing  upon  the  upper  portion  of  the  sclerotic  with  a  broad 
curette,  and  aiding  this  by  a  counter-pressure  with  the  forceps  below 
the  cornea.  When  the  edge  of  the  lens  had  once  presented  itself  in 
the  section,  its  d  was  sHll  more  assisted  by  gliding  the  curette 

in  a  lateral  direction  along  the  BC  »  the  angles  of  the  incision 

(tins  was  It  was  found,  however, 

rJie  removal  of  the  l<*na  was  often  difficult,  without  exerting  a 
dangerous  degree  of  pressure,  and  that,  occasionally,  it  was  necessary, 
in  onl-  act   I  he  lens,  to  pass  in  a  scoop,  or  a  peculiarly  shaped 

hook  devised  l>,  iefe. 

,  substituted  for  this  manoeuvre  the  use  of  a 
.  which   he  presses  against  the  lower  portion  of  the 
niea.  -  aids  the  removal  of  tin  It  is  to  be  us 

Mowing  manner  —The  eye  is  to  be  fixed  with  the  forceps,  which 
not  to  be  placed  directly  below  the  cornea,  as  they  would  then  UJ 
60m«  >h  the  manipulation  .if  the  curette,  but  slightly  to  the 

inner  or  outer  side  of  I  rtt     The  curette  is  then  to  be  placed 

upon  the  lower  margin  of  ti  tea,  and  pressed  slightly  backwards 

Is,  so  as  to  cause  the  upper  edge  of  the  If  I  itself 

t  he  pressure  is  to  be  n  i  bly  backwards, 

1  I 
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over,  fluid.  If  this  occurs,  the  vitreous  may  escape  directly  the  section 
is  finished,  and  even  before  it  is  attempted  to  excise  a  portion  of  iris. 
In  such  a  case  it  is  best  to  excise  a  portion  of  iris,  if  this  can  be  done 
ithout  a  very  great  Iobb  of  vitreous,  and  then  to  remove  the  lens  in 
its  capsule  by  passing  Critohett'a  scoop  behind  it  into  the  \id 
humour,  and  lifting  it  out.  A  considerable  quantity  of  vitreous  will  of 
course  escape,  but  any  subsequent  innammation  ib  likely  to  be  far  less 
severe  if  the  entire  lens  is  removed  in  its  capsule,  than  if  more  or  less 
considerable  fragments  of  lens  substance  and  capsule  remain  behind. 

Several  of  the  best  operators  still  differ  in  opinion  as  to  the  ad  van* 
tage  of  making  the  section  in  the  sclerotic  or  in  the  cornea  j  for  whilst 
Graefe  prefers  the  former,  Critehett  and  Arlt  are  in  favour  of  the  latter 
proceeding.  I  think  that  the  exact  line  and  extent  of  tlie  incision  should 
vary  with  the  size  and  hardness  of  the  nucleus,  and  the  dimensions  of  the 
cornea.  If  the  nucleus  is  large  and  firm,  and  the  diameter  of  the 
cornea  small,  the  section  should  be  made  slightly  more  in  the  sclerotic, 
the  puncture  and  counter-puncture  being  alao  somewhat  lower,  for 
we  shall  thus  gain  a  larger  section,  and  the  delivery  of  the  lens  will  be 
easy,  and  tree  from  all  squeezing  and  bruisiug  of  the  parts.  If  the 
section  is  made  in  the  cornea,  and  more  especially  if  a  portion  of 
cornea  is  left  standing  at  the  top,  the  exit  of  the  lens  is  often  difficult 
and  laboured,  and  accompanied  by  a  good  deal  of  bruising  of  the  parts 
and  stripping  off*  of  the  surface  matter  of  the  Lena,  which,  if  it  remains 
behind,  may  set  up  very  considerable  irritation.  Moreover,  the  upper 
edge  of  the  lens  may  be  caught  behind  the  portion  of  the  cornea  which 
has  been  left  standing,  and  be  firmly  wedged  in  between  it,  or  the  lens 
may  even  be  displaced  upwards  behind  the  sclerotic.  This  is  the  more 
apt  to  occur  if  the  first  pressure,  which  is  made  with  the  curette  upon 
the  lower  portion  of  the  cornea,  is  not  made  backwards  and  upwards, 
but  only  upwards,  for  then  the  lens  will  be  pushed  directly  upwards, 
and  may  become  lodged  behind  the  upper  portion  of  the  cornea.  The 
object  of  the  backward  pressure  upon  the  lower  portion  of  the  lens  is 
to  tilt  its  upper  edge  into  the  section,  for  when  it  has  once  gained  this 
position  the  escape  of  the  lens  is  easy  enough,  provided  the  section  be 
of  a  sufficient  size.  My  own  experience,  1  must  admit,  is  greatly  in 
favour  of  the  sclerotic  sect  inn  lying  in  the  sclera-corneal  junction,  or 
very  slightly  beyond  it.  But  where  a  considerable  section  is  required,  I 
prefer  to  obtain  this  rather  by  making  the  puncture  and  counter-punc- 
ture lower,  than  by  making  the  incision  more  in  the  sclerotic,  for  in  the 
latter  case  there  is  always  a  greater  risk  of  loss  of  vitreous. 

The  after-treatment  of  this  operation  is  generally  extremely  simple. 
Liebreich'a  bandage  should  be  applied  directly  after  the  operation,  and 
if  any  severe  pain  should  arise  in  the  course  of  the  day,  cold  water 
dressing  (frequently  changed)  should  be  applied,  care  being  taken  that 
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it  is  not  persisted  in  too  long.  If  the  pain  does  not  yield  to  this  treat- 
ment, a  leech  or  two  should  be  applied  to  the  temple.  On  the  second  day 
atropine  drops  should  be  prescribed.  The  patient  may  generally  leave 
his  bed  on  the  second  or  third  day,  but  this  will  depend  upon  individual 
circumstances,  and  upon  the  fact  as  to  whether  he  can  have  proper 
supervision.  With  some  patients  it  is  advisable  to  permit  their  leaving 
the  bed  even  the  day  after  the  operation,  but  it  is  always  wiser  to  err 
on  the  side  of  safety,  The  general  rules  laid  down  for  the  after-treat- 
ment of  flap-extraction  also  apply  to  Von  Graefe's  operation. 

Dr.  Taylor,  of  Nottingham,  has  operated  by  a  method  somewhat 
similar  to  that  of  Von  Uraefe  (but  quite  independently  of  him)  since 
the  summer  of  1805,  indeed  both  appear  to  have  begun  about  the  same 
time.*  He  has  more  lately,  however,  substituted  the  following  opera- 
tionf  i — The  eye  having  been  fixed  with  a  pair  of  sharp  forceps  at  the 
upper  and  middle  third  of  the  margin  of  the  cornea,  he  enters  a  pointed 
knife  (a  line  in  width  and  bent  at  an  angle)  in  the  selero-corneal 
junction,  1  or  2  lines  from  the  forceps  at  the  summit  of  the  cornea,  and 
this,  being  passed  well  into  the  anterior  chamber,  is  pushed,  with  a  sawing 
movement,  along  the  summit,  for  a  distance  of  3  lines.  If  no  iridectomy 
is  to  be  made,  the  capsule  is  now  to  be  opened  with  the  pricker  ;  other- 
wise a  portion  of  the  iris  having  been  drawn  out  of  the  wound,  is  to  be 
excised,  and  the  capsule  then  lacerated.  Finally  the  section  is  to  be 
sufficiently  enlarged  with  a  narrow,  blunt-pointed  knife,  to  permit  of 
the  ready  exit  of  the  lens  by  simple  pressure  on  the  lower  part  of  the 
cornea. 

I  will  now  briefly  mention  the  principal  arguments  which  may  be 
advanced  in  favour  of,  or  against,  the  different  operations  foi  senile 
cataract.  In  doing  this,  I  shall  confine  myself  to  the  flap  extraction, 
the  scoop  operation,  and  Von  Graefe's  new  modified  linear  extraction. 

There  cannot  be  any  doubt  that  the  common  flap  extmciioii  is  the 
most  perfect  operation  of  all,  when  it  turns  out  perfectly  successful.  It 
is  nearly  free  from  pain ;  it  does  not  in  the  least  interfere  with  the 
appearance  of  the  eye ;  the  pupil  remains  central  and  moveable  ;  the  sight 
is  perfect,  and  is  not  at  all  deteriorated  and  confused  by  circles  of 
diffusion  upon  the  retina,  which  are  always  more  or  less  present  when 
an  iridectomy  has  been  performed.  It  must,  however,  be  confessed  that 
these  great  advantages  are  often  more  than  counter- balanced  by  the 
considerable  dangers  which  beset  the  operation.  On  account  of  the 
great  size  of  the  flap,  there  is  much  risk  of  the  vitality  of  the  cornea 
becoming  impaired,  and  of  its  undergoing  partial  or  even  diffuse  sup- 
pnration,  which  may  be  accompanied  by  suppurative  iritis  or  irido- 
choroiditis.  Again,  prolapse  of  the  iris  is  a  not  unfrequent  complica- 
tion, proving  a  source  not  only  of  great  annoyance  and  irritation,  but 
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eveu  of  danger  to  the  eye.     The  after- treatment  also  demands  much 
care  and  attention — more,  indeed,  than  can  generally  be  bestowed  in 
an  Hospital,  especially  in  a  General  one,  with  no  special    nurse- 
ophthalmic  wards.     Now,  in  the  BGOOp  extraction,  these  two  p 

M — suppuration  of  the  cornea  and  prolapse  of  the  iris — are  nearly 
completely  eliminated.  On  account  of  the  position  and  shape  of  the 
incision,  suppuration  of  the  cornea,  even  of  limited  extent,  is  rare,  and 
prolapse  of  the  iris  can  only  be  alight*  and  is  confined  to  the  anjj 

ver,   chloroform   may  be   administered  without  any 
fear.     Bat  it  must  be  admitted  that  iritis,  chronic  and  insidious  irido- 
loroiditis,  inflammation  of   the  intra-capsular    cells,  and    secondary 
itaract,  are  more  common    than  in    flap  extraction.       Von   Graefe's 
•  m,  however,  offers  all  the  advantages  of  the  scoop  extraction, 
viz.,  fchi  isiratioD  of  Onloro/onQ,  the  linear  shape  of  the  incision, 

;ng  bat  a  small  portion  of  the  cornea,  and  the  iridectomy,  and 
yet  one  more  most  important  one,  the  power  of  removing  the  lens  with- 
out any  traction  instrument.  It  is  in  my  opinion  to  be  preferred,  as  a 
rule,  to  any  other  mode  of  extraction,  more  especially  in  Hospital 
practice,  as  the  patient  requires  far  less  watching  and  attendance,  and 
the  after-treatment  is  extremely  simple.  The  confinement  to  the  bed 
and  house  is  also  much  shorter  than  in  flap  extraction.  I  think  it  is 
illy  indicated  in  very  feeble,  decrepit,  nervous,  aud  unmanageable 
its,   or   those  sulVei  _di,    or   bmnehitis;    also 

if  the  pupil  is  adherent,  or  small  and  rigid,  so  that  it  dilates  but  im- 
'  I  v  under  the  influence  of  atropine,  or  if  the  cataract  is  complicated 
with  some  choroidal  or  retinal  lesion.  It  is  also  the  safest  operation  for 
diabetic  cataract,  for  Is  the  flap  extraction  (even  with  a  preliminary 
iridectomy ),  there  is  always  some  risk  of  suppuration  of  the  cornea  in 
these  patients,  as  they  are  generally  in  a  very  feeble  state  of  health, 
the  iris  is  exceptionally  impatient  of  irritation  and  bruising  in  cases 
kbeteft,  it   may  be  a  m  order  to  secure  the  greatest  im- 

munity from  this  danger,  to  make  a  double  iridectomy,  via.,  upwards 
and  downwards,  so  as  to  get  a  broad  vertical  pupil,  the  two  opposite 
portions  of  the  iris  being  thus  completely  cut  off  from  each  other*  I 
its  asked  by  medical  practitioners  and  students  which  opera- 
tion I  Consider  the  easiest  and  safest  tor  an  inexperieneed  operator  I 
think  that,  all  tilings  considered,  the  downward  flap  operation  i 
tiest,  for  when  the  section  has  been  successfully  completed,  the  chief 
•r  and  difficulty  are  past ;  whereas  in  the  modified  linear  extraction 
le  iridectomy  is  superadded.  I  should,  therefore,  recommend  that 
iio  surgeon  has  operated  several  times  by  the  lower  flap  extrae- 
;ionf  and  has  acquired  some  experience  and  dexterity,  be  should  pass  on 
to  the  upper  flap  extraction,  and  Von  Grade's  operation.  The  only 
two  points  in  the  latter  which  demand  pra<  ■< ■,  and  dexterity,  are 
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the  incision  and  the  removal  of  the  lens.  If  the  section  is  too  small-, 
the  delivery  of  the  lens  will  be  difficult  and  forced,  and  will  necessitate 
enlargement  of  the  incision,  considerable  presBnre  npon  the  eyeball,  or 
the  introduction  of  some  form  of  traction  instrument.  If,  on  the  other 
band,  it  is  loo  large  and  lies  too  fur  in  the  sclerotic,  there  is  imminent 
risk  of  losing  much  vitreous  humour,  perhaps  even  before  the  removal 
of  the  lens  is  attempted.  Considerable  nicety  and  care  are  also  required 
in  coaxing  out  the  lens  by  pressing  upon  the  cornea  with  the  curette, 
for  if  this  is  roughly  and  clumsily  done  the  hyaloid  may  be  ruptured, 
the  vitreous  escape,  and  the  lens  will  probably  be  pushed  somewhat 
aside,  and  a  scoop  will  have  to  be  employed  for  its  removal, 

9,— RECLINATION  OR  COUCHING, 

I  only  mention  this   operation    to    state   that,  in   my  opinion,  it 
should  be   completely  abandoned.      Although    it    may  appear   to    be 
temporarily  successful,  it  has   been   found    that  ultimately  about  50 
nt.  of  the  eyes  have  been  lost  from  chronic  irido-cboroiditis,  etc. 

10.— DIVISION  OR  SOLUTION  OF  CATARACT. 


This  operation  is  more  especially  indicated  in  the  cortical  cataract 
of  children  and  of  young  persons  np  to  the  age  of  twenty,  or  even 
twenty-five;  also  in  those  forms  of  lamellar  cataract  in  which  the 
opacity  iB  too  extensive  to  allow  of  much  benefit  being  derived  from  an 
artificial  pupil.  After  the  age  of  thirty-five  or  forty,  tbe  lens  is  gene- 
rally too  hard  to  undergo  anything  but  very  slow  absorption,  even  after 
frequent  repetitions  of  the  operation ;  the  iris  is  also  more  impatient  I  .f 
irritation  and  pressure,  so  that  the  danger  of  setting  up  iritis  is  much 
increased;  and  there  are  other  operations  which  are  much  to  be  pre- 
ferred for  cataracts  occurring  at  this  time  of  life.  In  infante  and  young 
children,  an  operation  for  cataract  should  not  be  unnecessarily  post- 
poned, as  the  presence  of  the  cataract  is  very  apt  in  infancy  to  give 
rise  to  nystagmus,  and  to  that  form  of  amblyopia  which  is  dependent 
upon  n on- use  of  the  eyes,  and  which  is  similar  in  character  to  that  so 
often  met  with  in  strabismus. 

The  object  of  the  operation  of  division  is  to  lacerate  the  anterior 
capsule  with  a  fine  needle,  so  as  slightly  to  break  np  the  surface  of  the 
lens  and  to  permit  the  aqueous  humour  to  come  into  contact  with  the 
lens  substance,  which,  imbibing  the  fluid,  softens,  and  becomes  gradu- 
ally absorbed.  The  time  required  for  the  absorption  varies  with  the 
age  of  the  patient  and  the  consistence  of  the  cataract.  In  infants  and 
young  children,  the  lens  is  often  absorbed  in  from  six  to  ten  weeks,  and 
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one  operation  may  suffice  for  this  purpose.  But  in  adults  it  may  hare 
to  be  repeated  several  times,  and  in  them  great  care  should  be  taken 
not  to  divide  the  capsule  and  the  lens  too  freely  at  one  sitting,  for  tl. 
will  OMJM  groat  swelling  of  the  lens  substance,  or  the  exit  of  con- 
siderable flakes  into  the  anterior  chamber,  ami  either  of  these  causes 
may  set  up  severe  iritis  or  irido-cyclitis.  The  same  caution  is  neces- 
sary  in  cases  of  lamellar  cataract,  because  in  these,  a  large  portion  of 
lens  is  transparent  and  of  normal  consistence,  and  will  therefore 
imbibe  much  aqueous  humour  and  swell  up  very  considerably. 

Prior  to  the  operation,  the  pupil  should  be  widely  dilated  with 
atropine.  The  patient,  more  especially  if  a  child,  should  be  placed 
under  the  influence  of  chloroform.  Infants  should  be  firmly  rolled  in 
a  blanket  or  sheet  so  that  their  movements  may  be  controlled.  The 
eyelids  are  to  be  kept  apart  with  the  spring  speculum,  and  the  eye 
fixed  with  a  pair  of  forceps.  A  very  fine  needle  is  then  to  be  passed 
somewhat  obliquely  tin.. ugh  the  outer  and  lower  quadrant  of  the 
►ruea,  at  a  point  lying  well  within  the  dilated  pupil,  so  that  the  iris 
may  not  be  touched  by  the  Btem  of  the  needle  during  the  breaking  up 
of  the  lens.  The  track  of  the  corneal  wound  mnst  not  be  too  slanting, 
its  ehannel  will  be  too  long,  and  the  tissue  of  the  cornea  will 
be  stretched  and  bruised  during  the  working  of  the  needle,  and  this 
may  produce  an  opacity  of  the  cornea;  nor  must  it  be  too  straight, 
otherwise  the  aqueous  humour  might  easily  escape.  The  size  and 
number  of  the  inawfona  in  the  capsule  must  vary  with  the  amount  of 
effect  that  we  desire.  If  the  latter  is  to  be  but  very  slight,  a  single 
small  horizontal  or  vertical  teat  may  suffice,  or  a  crucial  incision  of 
limited  extent  may  be  made.  But  if  we  desire  a  more  considerable 
effect,  more  especially  in  the  cortical  cataract  of  children,  the  in« 
must  be  more  extensive,  Off  the  superficial  portion  of  the  lens  is  to  be 
gently  broken  up  or  comminuted  by  a  series  of  short  superficial  inci- 
sions, which  converge  towards  the  centre  of  the  cataract.  In  infanta 
and  young  children  the  needle  may  bo  far  more  freely  used  than  in 
adults,  or  in  cases  of  lamellar  or  partial  cataract.  In  such,  it  is  always 
safer  I  the  operation,  even   several  times,  than  to  do  too  much 

sitting.  It  may  be  repeated  at  intervals  of  three  or  four  weeks, 
id  Unit  the  absorption  has  become  arrested  or  progresses  but 
very  slowly;  but  all  irritability  and  redness  of  the  eye  should  have 
disappeared  before  the  needle  is  again  introduced.  If  the  opening  in 
the  capsule  is  too  large,  or  the  cataract  broken  up  too  freely,  the  lens 
will  imbibe  much  aqueous  humour,  and,  swelling  up  very  considerably, 
will  press  upon  the  iris  and  ciliary  body,  and  may  thus  set  up  severe 
iritis  or  uidn-eyeli  lis  ;  or  if  the  incisions  in  the  capsule  are  too  exten- 
sive, fragments  of  lens  substance  may  fall  into  the  anterior  chamber, 
and  there  set  up  great  irritation. 
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The  needle  used  for  this  operation  should  be  very  small ;  its  cutting, 
spear-shaped  point  should  only  extend  to  about  TV*n  or  Vu^n  °f  an  mcU 
from  the  end,  and  the  stem  should  be  cylindrical,  bo  that  the  aqueous 
humour  may  be  retained  thnnigliniit  I  rn  operation.  I  always  use 
Bowman's  fine  stop  needle  (Fig.  41),  which  fulfils  all  these  indications. 
The  after-treatment  is  generally  very  simple.  The  pupil 
Fig.  -W.  ghouls  be  kept  widely  dilated  with  atropine,  so  that  the  iris 
cannot  be  pressed  BgKffl  by  the  swollen  lens  or  any  flakes 
that  may  have  fallen  into  the  anterior  chamber.  A  bandage 
sboufd  be  worn  for  the  first  twenty-four  hours,  and  the  patient 
should  be  kept  in  a  somewhat  darkened  room  for  the  first 
day  or  tv  illy  if  there   is  much  reaction.     Generally, 

however,  this   is    but  slight,   the   eye   only    looking   flushed, 
and    watering   somewhat  on  exposure  to  bright   light.      My 
friend,  Mr.   Lawson,  has  even    successfully  operated  by  this 
method  upon  some   cases   of  monocular  cortical  cataract  in 
adults  (between  the  ages  of    twenty  and  thirty),  and  treated 
them    throughout    as    out-patients.      These    were,    however,   excep- 
tional cases,  in   which  it    was  absolutely  aooeoamry  that  the  patients 
should  follow  their  employment.     In  order  to  expedite  the  cure,  which 
n   of  ronsniuence  in  patients  from   the  country,    it   is  a  very 
r  the  lens  matter  has  become  softened  by  the  adniis- 
!  (lie  aqueous,  to  remove  the  whole  cataract  by  a  broad  linear 
u.      In  children  this  may  generally  be  done  within  a  week  after 
the  dn  I  thus  the  sight  may  be  restored  in  a  few  days,  whereas, 

n  ise,  many  weeks  or  even  months  would  have  elapsed  before  the 
ironid    have   been    entirely  absorbed.     The  same  proceeding 
may  be  employed  in  cases  of  par  parent  ]> 

ftened  by  the  intr 

very  successfully  prft 
,  who  also  often  advantageously 
«!  of  the  softened  lens  after 
lie. 

:ld  set  in  after  the 
lily  yield  to  antipole, 
.daily  if  the  tension  of  the  eye- 
he  catST  Id  be  at  once  removed  thro 

of  the  cornea  with 

'<o  to  be  the  capsule  has  been 

isiderable  portions  of  lens 

^^^Hor  chamber,  and  are  setting  up 

all  be  readily 

11  be  wiser  to  combine  an 

•  o  remove  the  portions  of  lens  by 
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repeated  introductions  of  the  curette-  info  the  anterior  chamber.     An 
etomy  is  also  indicated  if  an  increase   -  u  has  existed  for 

some  little  time,  and  if  the  jwrception  of  light  and  llm  extent  of  the 
field  of  vision  are  markedly  detcrior.v 

Two  special   forms  of  inflammation  may  follow  the  operation,  and 
!ilt<t  tin-  safety  ai  the  eye.      In  the  ntlanimation  is  chiefly 

plastic  or  purulent  in  The  iritis  or  irido-oyolitis  is  accom- 

panied   by    plastic    exudations   behind   the  iris,   and  into  ons 

humour,  leading  eventually  in  all  probability  to  ehrom  tan  »iditis 

and  atrophy  of  the  globe,      In  I 

serous  nature,  giving  rise  to  an  increased  secretion  of  the  vitreous 
humour,  and  an  augmentation  of  the  intraocular  ti-nsion — in  a  word, 
to  a  glaucomatous  condition  of  the  eyeball,  which  may  cause  irre- 
trievable destruction  of  the  sight  if  timely  relief  be  not  afforded. 

As  these  inflammatory  complications  are  most  apt  to  occur  in 
adults  above  the  age  of  fifteen  or  twenty,  more  especially  if  the 
cataract  is  only  partial  or  of  a  lamellar  nature,  Von  Graefe  advises  that 
in  such  cases,  or  if  any  posterior  synechias  exist,  an  upward  iridectomy 
should  be  made  a  few  weeks  l>efore  the  operation  of  division.  By  so 
g,  plenty  of  room  will  be  afforded  for  the  swelling  up  of  the  lens, 
and  if  fragments  have  fallen  into  the  anterior  chamber,  they  will  pro- 
duce far  less  irritat 


1L— OPERATIONS  FOR  LAMELLAR  OR  ZONULAR 
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bing  the  nature  of  lamellar  cataract,  I  mentioned  that 

ses  in  which  a  sufficiently  broad  margin  of  transparent  lens 

substj.  s,  great  improvement  of  vision    may  often  be  attained 

14    pupil  by  atropine.     A   glance  at  the  accompanying 

figures  will  explain  thia.     In  Fig.  45,  a  represents  the  undilated  pupil 

Mounted  by  the  opacity  f>.  which  extends  beneath  the  iris  as  far  as  the 


Fig.  45, 


®- 


dotted  line  c,  whew  the  transparent  margin  d  commences.  As  the 
is  completely  covered  by  the  iris,  the  rays  of  light  can  only  pass 
fv  the  cent  ral  opaque  port*  >n ;  h  tness  of  vision. 

Bat  when  the  pupil  us  dilated  (Fig.  46)  the  transparent  margin  of  the 
ifl   oDOOTered,  ami  the  rays  can  now  pass  through  it  to  the 
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although  it  most  be  remembered  that  the  chief  exciting  cause — the 
foreign  body — still  remains  behind,  and  may  at  any  time,  even  after 
the  lapse  of  years,  again  set  up  inflammation.  In  all  Buch  cases  of 
injury,  the  condition  of  the  other  eye  mast  also  be  anxiously  watched. 
At  the  earliest  symptoms  of  sympathetic  inflammation,  or  even  of  well- 
marked  and  recurrent  sympathetic  irritation,  the  wounded  eye  should 
be  at  once  removed,  for  only  thus  can  we  ensure  the  safety  of  the  other. 
If  the  injury  is  so  severe  that  the  eight  is  greatly,  and  probably  per- 
manently, impaired,  the  immediate  removal  of  the  eye  may  be  indicated, 
even  although  the  other  eye  does  not  sympathise.  This  is  especially  the 
case  amongst  the  labouring  classes,  who  cannot  be  under  our  immediate 
supervision,  or  cannot  afford  the  time  to  undergo  a  lengthened  course 
of  treatment  without  the  hope  of  regaining  any  useful  degree  of 
vision.  The  same  course  may  be  advisable  amongst  the  higher  classes, 
if  from  circumstances— such  as  offioen  being  ordered  abroad,  necessity 
for  a  long  voyage,  etc. — they  cannot  be  under  constant  supervision, 
so  that  the  earliest  symptoms  of  sympathetic  inflammation  may  be 
detected. 


13.— REMOVAL  OF  SOFT  CATARACT  BY  A  SUCTION 
INSTRUMENT. 

In  the  extraction  of  soft  cataract  through  a  simple  linear  incision, 
some  difficulty  is  occasionally  experienced  in  removing  the  firmer 
portions  without  exerting  a  certain  amount  of  pressure  upon  the  globe, 
or  introducing  the  curette  into  the  anterior  chamber.  This  difficulty 
has  led  Mr.  Pridgin  Teale#  to  the  ingenious  employment  of  a  suction 
curette  for  the  more  easy  and  complete  extraction  of  Boft  cataract. 

The  instrument  now  used  by  Mr.  Teale  is  almost  identical  with  the 
one  he  described  in  his  original  paper.  It  is  represented  in  Fig.  49, 
Utd  consists  of  3  parts,  (a)  a  stem,  formed  of  a  glass  tube  with  (h)  a 
tubular  curette  at  one  end,  and  (c)  an  india-rubber  tube  with  a  mouth- 
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piece  at  tbe  otber  end.  (a)  The  hollow  glass  stem  (B)  is  5  inches  in 
length  and  allows  the  operator  to  watch  the  progress  of  the  suction  as  the 
material  is  drawn  into  the  transparent  tnbe.     (h)  The  india-rubber  tube 

|  is  about  12  inches  in  length,  and  furnished  with  ■  mouth  -piece  which 
enables  the  operator  to  apply  the  suction  either  with  consi  I  >rce 

or  the  most  exquisite  gentleness,  using  his  tongue  as  a  piston,  under 
the  most  perfect  control.  (<*)  The  curette  (A)  is  about  |  of  an  inch 
in  length  and  of  the  same  site  as  an  ordinary  curette ;  it  is  Blightly 
convex  on  its  upper  surface  and  not  flat,  and  its  whole  calibre  does  not 
require  a  larger  opening  in  the  cornea  than  the  common  curette.  The 
point  should  be  as  round  and  blunt  as  possible,  and  the  opening  on  the 
upper  Mirfuce  should  be  equal  I  n  of  the  tube,  and  as 

near  to  the  extremity  as  the  required  bluntness  will  permit.  Mr.  Teale 
perform*  the  operation  in  the  following  manner: — The  pupil  having 
been  well  dilated  by  atropine,  a  puncture  is  to  be  made  in  the  cornea 
with  a  broad  needle  at  a  point  opposite  the  margin  of  the  fully  dilated 
pupil,  and,  passing  obliquely  through  the  substance  of  the  cornea,  the 

rument  should  enter  the  anterior  chamber  at  a  point  opposite 
margin  of  the  pupil  when  of  medium  size.  Such  a  valvular  opening  will 
prevent  any  scar  in  front  of  the  pupil,  and  diminish  the  risk  of  prolapse 
or  an  anterior  synechia.  The  oapsqlg  having  been  freely  divided,  the 
curette  should  be  carefully  introduced  through  the  eorueal  wound,  and 
its  end  (the  opening  looking  towards  the  cornea)  held  steadily  in  the 
area  of  the  pupil  and  gently  buried  in  the  opaque  matter,  the  convex 
surface  being  pressed  somewhat  back  towards  the  posterior  capsule. 
The  suction  power  should  then  be  carefully  applied  and  continued  in 
gentle  draws,  as  long  as  any  opaque  matter  comes  forwuni  into  the 
pupil,  and,  when  the  latter  is  quite  clear,  the  instrument  is  to  be  with- 
drawn. On  no  account  is  the  curette  to  sweep  either  in  front  or  behind 
the  iris  in  search  of  opaque  matter. 

Mr.  Teale  has  found  this  mode  of  operating  extremely  successful, 
the  recovery  being  very  speedy,  and  the  operation  followed  h>  little  Off 
no  irritation.  He  considers  it  OpfUcaUt  in  all  fall- bodied  complete 
cataracts  in  persons  under  the  age  of  40 ;  including  in  this  category 

•itaneous,  diabetic,  and  those  traumatic  cataracts  in  which,  from  the 
rent  in  the  capsule  being  of  moderate  extent,  the  eye  remains  ijuiescent 
until  the  cataract  is  completely  formed.  Finally,  ineoniph 
which  have  been  rendered  complete  by  division  .»['  the  capsule.  He 
thinks  if  susw'fofrfa  IB  those  forms  of  complete  or  immature  cataracts 
in  which  portions  are  transparent  and  glutinous,  and  require  great 
force  to  draw  them  into  the  curette;  also  in  traumatic  cataract,  if  there 
is  much  irritability  or  iritis,  if  there  has  been  rupture  of  the  posterior 
capsule,  or  if  so  much  of  the  lens  has  been  absorbed  thai  the  ant- 
and  posterior  capsule  are  nearly  in  contact;  or  in  degenerate  eatara 
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Mr.  Bowman  has  devised  an  excellent  suction  syringe  (Fig 
the   use   of  which    is  very  eaBy,  and  which    can    be  regulated    with 

great  nicety.*  The  operator  having  made 
an  incision  in  the  cornea  with  the  broad 
needle,  and  freely  divided  the  \mu 
introduce  the  nozzle  of  the  instrument 
(which  is  to  be  held  in  the  right  hand) 
in  the  corneal  api-rtnrc,  and  gently  "suck 
out"  the  soft  lens  substance. 

Although  it  appears  that  the  idea  of 
employing  suction  for  the  removal  of  cata- 
ract dates  back  as  far  as  the  fourth  century, 
and  that  it  has  since  been  advocated  by 
several  authors,  more  especially  in  later 
years,  by  Blanchet  and  Langier,  it  never 
attained  a  recognised  position  until  it  was 
introduced  by  Mr.  Teale.  This  operation 
has  now  met  with  much  and  deserved 
favour,  more  especially  at  the  Itoyal  London 
Ophthalmic  Hospital,  Moorfields,  where  it 
has  been  employed  with  marked  success. 
It  is  especially  indicated  in  soft  cortical 
cataract,  which  may  generally  be  very 
readily  and  completely  raxoorod  by  the  suc- 
tion instrument.  If  the  cataract,  be  some- 
what more  firm  in  nee,  it  will  be 
well  to  break  it  up  with  the  needle  a  few 
days  previously.  I  have  also  used  it  with 
much  advantage  in  removing  portions  of 
soft  cortical  substance  which  lmv< 
behind  in  the  pupil  in  the  operations  for 
senile  cataract,  either  in  the  common  flap  or 
Von  (trade's  operation,  for  such  portions 
may  often  be  more  readily  and  thoroughly 
removed  in  this  way  than  by  rubbing  the 
eyeball  or  the  re- introduction  of  the  scoop. 
Some  care  and  delicacy  are,  however,  re- 
quired in  tin  his  instrument,  for,  if 
great  a  suction  power  is  employed, 
tacuo)  of  the  iris  and  the 
be  produced. 

Mr-  BovruiAa'a  instrument*  turv  made  by  Messrs.  Weiss. 
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1  »     SI'EKIXO'S  TREATMENT  OF  CATARACT  BY 
PARACENTESI 

This  mode  of  treatment  is  chiefly  based  upon  the  theory  that  tin 
impairment  of  vision  in  cataract  is  partly  dependent  upon  a  temporary 
disturbance  in  the  iiitra-oriilnr  €  ;>eciall y  an  OOCfl  ate 

.  of  tin-'  elmmitl,   and  partly  upon   the  Opaffltj  of  the  lens* 
Dr.  Sperino  holds  that  the  opaque  lens  fibres  may  regain  their  trans- 
parency as  long  as  their  in*  ructure  is  not  disorganised,  which 
alwii                                                       ipidly,    upon  the   opacity,    but  less   so 
in  old  than  in  young  persons.     Now,  as  the  operation  of  tapping  tho 
anterior  chamber  relieves  the  intra-ocular  circulation,  it  often  produces 
a  marked  and  immediate  improvement  in  the  Bight,  and  in  some  oases 
often- repeated  tappings  have  at  last  effected  a  complete  core.    In  others 
their  effect  has  been  but  moderate,  or  even  negative.     The  operation 
consists  in  making  a  small  pnnrt  ure  with  a  broad  needle  at  the  edge  of 
ie  cornea  or  slightly  in  the  sclerotic;  a  blunt  probe  is  then  inserted 
lips    of   the   wound,   and   the    aqueous    humour   slowly 
evacuated.     The    i                                bhfi    same    opening   may    be   made 
atedly  during  i  single  sitting,  followed  by  an  interval  of  several 
r   an  interval  of   a  day  or  two.     Tho  operation^ 
cat  a;                           peofed    a   gTOd  times.      In  one  0MB   167 
tuppingB  were  made,  and   tinully  linear  extraction  was  performed.     I 
am  not  aware  that  this  treatment  has  been  adopted  by  any  other  surgeon 
on  a  sufficiently  large  Kilo  to  warrant  any  exact  conclusion  as  to  its 
efficacy.     It  would  be,  I  think,  very  difficult  to  find  patients  who  would 
submit  to  such  a  \  •  r y  protracted  course  of  treatment  and  such  numerous 
operations. 

OPERATIONS  FOR  CAPSULAR  AND  SECOND ARr 
CATARACT. 

I  have  already  stated  that  capsular  cataract  often  occurs  in  retro- 

gren  nlar  cataract,  and  that  in  such  cases  it  may  be  advisable 

to  remove  tl;  'ta  capsule.  If,  in  an  operation  for  senile  cataract, 

■apsulo  is  found  so  tough  and  thickened  that  it  resist*  the  pricker, 

»rn  OCTOW  with  a  sharp  hook,  and  then,  after  the  extraction 

■lie  oaptnle  should  be  removed  by  the  hook  or  a  pair  of 

•  pa.  In  such  cases,  the  connexion  between  the  posterit  and 
the                   is  not  unfrequently  la                ind  the   lens  may  often  be 

*  Tide  a  most  interesting  work  by  Dr.  Sperino,  entitled  "  Etudes  Clinique*  sur 
fivaenatioa  repetee  de  rHumeur  aqueuie  dans  Ice  Maladies  de  rCEil/'  Turin,  1862. 
Alio  a  review  of  tin*  work  in  the  "  Ophthalmic  Review,"  ii,  p.  2t»l. 
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nre&A.sss  or  the  crystalline  le 

in  it*  capsule  by  the  hook.  Some  operators,  in  making 
a.  diride  the  tough  capsule  •cross  with  the  point  of  the  knife. 

and  opacity.     They 

■mj  be  produced  by  portions  of  km  substance  remaining  behind  and 

entangled  in  the  capsule,  by  the  deposition  of  lymph  upon  the 

r.  or  by  the  proUferaxkm  of  the 

or  mtty  AimwHnn    the 
gradually  dwindle*  down,  and 
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tions,  the  point  of  the  needle  comminuting  the  membrane,  without, 
however,  being  allowed  to  go  deeply  into  the  vitreous  humour.  If  the 
operator  finds,  after  one  or  two  ineffectual  attempts  to  transfix  it  and 
tear  it  through,  that  the  false  membrane  yields  before  the  needle  and 
eludes  it,  or  if  it  is  too  tough  and  firm  to  be  torn  through,  he  should  at 
onoe  have  recourse  to  a  second  needle.  This  is  to  be  passed  into  the 
anterior  chamber  from  an  opposite  point  of  the  cornea.  Transfixing  and 
steadying  the  false  membrane  with  the  needle  held  in  his  left  hand\  the 
operator  employs  the  other  needle  to  tear  the  membrane  and  open  it  up. 
Or  the  points  of  the  needles  may  be  made  to  cross  each  other,  and  then, 
after  being  revolved  a  few  times  round  Ofih  other,  be  separated,  which 
will  cause  the  membrane  to  bo  torn  across.  Great  care  must  be  taken 
to  use  the  needles  with  extreme  delicacy,  nnd  not  to  drag  roughly  upon 
the  adhesions  between  the  capsule  and  the  iris,  otherwise  severe  inflam- 
mation may  be  set  up.  If  any  portion  of  the  iris  should  have  been  ron- 
•ably  dragged  upon  during  the  use  of  the  needles,  it  may  be  advisable 
EOM  tliis  WJgllHllln  in  order  to  allay  any  tendency  to  inflammatory 
rion.  This  ingenious  double-needle  operation  was  first  devised  by 
Mr,  Bowman,*  and  has  proved  a  most  valuable  addition  to  Ophthalmic 
Surgery.  Should  the  false  membrane  be  found  but  slightly  adherent 
to  the  iris,  so  that  it  floats  almost  freely  in  the  pupil,  the  adhesions 
may  be  torn  through  by  the  needle,  and  the  whole  membrane  extracted 
by  the  canula  or  small  iris  forceps  through  a  linear  incision.  If  the 
adhesions  are  found  to  be  so  firm  that  a  good  deal  of  force  would  have 
to  be  employed  to  break  them  down  or  to  divide  them,  this  should  on 
no  account  be  attempted ;  but  the  fi*ee  portion  should  be  caught  by  a 
sharp  book,  g  awn  through  the 

linear  incision,  and  snipped  on°,  which  Fi^.  5L 

will  leave  a  good-sixed  opening  in  the 
-ule. 

In  cases  of  chalky  or  silicnlosc  cata- 
ract, in  which  the  capsule  looks  like  a 
little  wrinkled  bag  containing  small 
chalky  chips  of  lens,  it  may  be  possible 
to  remove  the  whole  capsule  with  a 
sharp  hook  through  a  good-sized  linear 
i  neision,  as  in  Fig.  51.  But  it  is  often 
a  very  dangerous  operation,  setting  up 
perhaps  severe  irido-choroiditis, 

even  lead  to  rr  dl. 

After    an   operation  for  secondary  An>r  SteUV»g. 

cataract,  atropine  should  be    applied, 
xe  patient  be  kept  in  a  somewhat  darkened  room  for  a  few  ckys% 
•  "M*d.  Chir,  Tram."  1858  p  »16 
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and  carefully  watched,  in  order  that  the  first  symptoms  of  inflam- 
matory reaction,  accompanied,  perhaps,  by  increased  intra-ocular 
tension,  may  be  detected.  Within  from  twelve  to  twenty-four  hours  of 
the  operation,  the  patient  may  expc!  pod   deal   of  pain  in  and 

around  the  eye,  and  down  the  corresponding  side  of  the  nose  (ciliary 
neuralgia);  there  is  perhaps  some  subconjunctival  injection  and 
lachrymation,  and  the  si^lit  appears  somewhat  cloudy.  Great  benefit 
is  often  experienced  from  the  use  of  very  cold  (iced)  o  impresses  after 
this  operation,  as  they  diminish  the  irritation,  and  often  eut  short  an 
attack  of  severe  inflammation.  On  trying  the  tension  of  the  eyeball  it 
is  found  increased,  and  the  iris  pushed  forward  (sometimes  partially), 
so  that  the  anterior  chamber  is  narrowed.  If  the  intra-ocular  tension 
is  considerably  increased  (T  2),  and  this  persists  for  twelve  hours  fr 
the  comnn  mom*  or,  Mr,  Bowman*  strongly  advises  that  the  bulging 
part  of  the  iris  Bhould  l>e  punctured  with  a  broad  needle,  thus  establish* 
ing  a  communication  between  the  anterior  and  posterior  chambers, 
which  will  generally  diminish  the  intra-ocular  pressure  and  cut  short 
the  inflammation. 

Dr,  Agnew,t  of  New  York,  has  devised  the  following  operation.  He 
passes  a  stop  needle  through  the  centre  of  the  membrane,  thus  fixing 
both  the  eye  and  the  latter;  he  then  makes  a  linear  incision  on  the 
temporal  side  of  the  cornea,  through  which  he  passes  a  small  sharp- 
pointed  hook,  the  point  of  which  is  passed  into  the  BUMS  opening1  in 
the  membrane  as  the  needle.  He  now  tears  the  membrane,  and  by  a 
rotatory  movement  of  the  hook  rolls  it  up  round  the  latter,  ami  then 
either  draws  it  out  altogether,  or,  if  this  cannot  be  done,  he 

•ly  open. 

For  those  eases  in  which  severe  and  protracted  inflammation  has 
followed  the  removal  of  cataract,   giving  rise  to  a  den  lary 

cataract,  Mr,  Noyes,  of  New  York,  has  devised  the  following  operation,} 
which  he  has  performed  with  much  success.  Ho  makes  a  puncture  at 
the  centre  of  i-ho  outer  margin  of  the  cornea,  with  Graefe's  cataract 
knife,  carries  it  across  the  anterior  chamber,  and  makes  the  counter- 
puncture  at  a  corresponding  point  on  the  opposite  tide ;  he  then  par- 
tially withdraws  the  knifo  until  its  point  arrives  opposite  the  middle  of 
the  iris,  when  he  plunges  it  backwards  through  the  false  membrane 
into  the  vitreous,  making  the  wound  as  large  as  possible.  After  with- 
drawal of  the  knife,  a  small  blunt  hook  is  to  be  passed  in  through  Bool 
corneal  wound,  and  caught  in  the  wound  made  in  the  iris  (false  mem- 
brane ?),  and  traction  made  in  opposite  directions,  so  as  to  drag  out  a 
portion  of  tissue  at  each  corneal  wound,  where  it  is  to  bo  snipped  off". 
Thus  a  large  central  pupil  will  be  made. 

•  ■  &  L.  O.  H.  Hep..1'  iv,,  366.  t  M  Kl.  MonaUbL,"  1865,  p.  389. 

X  « It.  L.  0. 1L  B*p.,"  vi,  3,  209. 
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16.— DISLOCATION  OF  THE  LENS  (ECTOPIA  LENTIS). 

The  dislocation  of  the  lens  may  either  be  partial  or  complete.  In 
the  latter  cases  it  may  be  displaced  into  the  vitreous  or  aqueous  humours, 
or  beneath  the  conjunct 

P&rtinl  I  ■  — In  the  slightest  degree  of  partial  displaces 

the  lens  is  simply  turned  somewhat  npou  its  axis,  one  portion  of  its 
periphery  being  tilted  obliquely  forwards  against  the  iris,  the  other 
skwards  and  away  from  the  latter.  Or  a^ain,  the  dislocation  may  be 
lens  being  somewhat  slutted  towards  a  certain  direction, 
so  that  its  centre  no  longeT  corresponds  to  the  optic  axis,  hat  lies  more 
or  less  considerably  to  one  side  of  it,  the  periphery  of  the  lens  may 
raw!  pupil.     This  Conn  of  dtepll  eucrally 

:r\s  in  11  .downward  direct  urn  \  hut,  it  may  also  take  place  upwards 
and  inwards,  or  upwards  and  outwards.  Such  partial  displacement  of 
the  lens  may  be  occasioned  by  various  canoes,  amongst  Other*  by  ante- 
rior synechia,  for  if  in  snch  a  case  an  adhesion  exists  between  the  iris 
and  the  capsule  of  the  lens,  the  latter  is  drawn  forwards  with  the  iris  at 
i  ire  somewhat  displaced  or  tilted.  It  may  also 
llwag  lias  pointed  out,  in  cases  of  anterior  scleral  stapby- 

On  examining-  an  eye  affected  with  partial  displacement  of  the  lenfl, 

we  find  that  when  it  is  moved  rapidly  about  in  different  directions,  the 

iris  is  slightly  tremiilons  at  the  point  where  it    has   lost  the  support  of 

the  hu-.  where  the  tatter  has  receded  from  it.    Moreover,  it  is  here  also 

what   cupped  or  curved   back,  being  on   the  other   hand  pushed 

forward  and   prominent    at    the   point  where    tie  if  the  lens  is 

it.     In  ti  it  ion,  the  anterior  chamber 

will  consequently  be  slightly  deepened,  in   the  latter  narrowed.     If  the 

pupil    is  widely  dilated  with    I  can    easily  recognise    the 

altered    position   of   the  lens  by   the  aid  of   the  oblique  illumination, 

or  still    better,  by  the  examination  with  the    ophthalmoscope. 

•  the  latter,  the  free  edge  of  tl  11  be  noticed   as  a  sharply 

defined,  dark,  curved  line,  traversing  the  red  fundus,  and  forming  the 

ular  disc.     If  the  displacement 
is  so  can 

xamined  through  that  part  of  the  pupil  in  which  the  lens  is  absent, 
a  distinct  erect  image  of  the  details  of  the  fundus  will  be  obtained.  In 
&(  ho  edge  of  the  lens  can  be 

tarred,  for  then   the   double  image  of  the  fundus  will  appear, 
and  the  two  images  cai  iraultaneously  distinctly  seen  ;  fl 

is  clearly  defined,  the  other  will  appear  hazy,  and  in  order  to 
ler  the  lai  i ,  oil  he  f  the  observer's  eye  ur  of 
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the  ocular  lens  must  be  changed.  Such  a  partial  displacement  of  the 
lens  will  also  have  a  peculiar  effect  upon  the  patient's  sight,  for  he  will 
generally  be  affected  with  monocular  diplopia,  or  polyopia,  which  is  due 
to  the  difference  in  the  refraction  of  the  two  portions  of  the  pupil,  and 
to  the  prismatic  action  of  the  peripheral  portion  of  lens  which  lies  across 
it.  The  state  of  refraction  will  also  differ  in  the  two  portions  of  the 
pupil,  for  in  that  in  which  the  lens  is  absent,  a  very  considerable  degree 
of  hypertnetropia  will  exist.  Von  Graefe*  mentions  a  case  of  displace- 
ment of  the  lens,  in  which,  when  the  patient  was  endeavouring  to  dis- 
tinguish a  small  obj  ect,  the  eye  deviated  in  a  certain  direction,  in  order 
that  the  rays  might  impinge  upon  the  central  portion  of  the  lens.  If 
the  pupil  is  email,  the  patient  may  observe  the  edge  of  the  displaced 
lens  entoptically,  or  the  same  phenomenon  may  be  produced  with  a  dilated 
pupil,  if  he  looks  through  a  minnte  aperture  in  a  card  or  a  stenopaic 
apparatus. 

If  the  dislocation  of  the  lens  is  due  to  an  accident,  etc.,  e.g,y  a  severe 
blow  upon  the  eye,  the  sight  is  often  greatly  impaired  directly  after- 
wards by  hemorrhage  into  the  aqueous  and  vitreous  humours.  As  the 
blood  becomes  absorbed  the  sight  may  gradually  improve,  if  there  is  no 
other  deep-seated  lesion. 


17.— COMPLETE  DISLOCATION  OF   THE  LENS 


Into  the  Vitreous  Humour, — The  iris  will  be  observed  to  be  markedly 
tremulous  when  the  eye  is  moved  in  different  directions,  and  the 
anterior  chamber  will  be  somewhat  deepened.  If  the  catoptric  test  be 
employed,  it  will  be  found  that  the  lenticular  reflections  are  wanting. 
On  examining  the  eye  with  the  oblique  illumination,  the  absence  of  the 
reflection  from  the  anterior  capsule  will  also  be  noticed,  and  the  position 
of  the  displaced  lens  will  in  most  cases  be  easily  recognised,  more  espe- 
cially if  the  pupil  is  dilated,  as  a  portion  of  the  lens  generally  occupies 
some  part  of  the  pupil,  or  floats  across  it  when  the  eye  is  moved.  If 
the  lens  is  opaque,  the  sight  will  of  course  be  temporarily  lost  when  the 
lens  lies  across  the  pupil.  The  position  of  the  lens  will  vary  with  that 
of  the  head.  If  the  latter  is  held  erect,  it  will  sink  down  into  the 
vitreous  humour;  if  the  head  is  bent  forward,  the  lens  will  fall  against 
the  pupil,  or  may  even  pass  through  it  into  the  anterior  chamber.  With 
the  ophthalmoscope,  the  situation  of  the  lens  in  the  vitreous  humour 
can  be  very  easily  ascertained,  for  it  will  appear  in  the  form  of  a  darkish 
lenticular  body,  generally  lying  in  the  lower  portion  of  the  vitreous 
humour.  The  latter  is  of  course  more  or  less  fluid,  generally  entirely 
00.    In  spontaneous  luxations,  the  lens  is  frequently  opaque,  and  in  such 

•  "A.  f.  0.tM  i,  2,291. 
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the  sight  will  be  greatly  improved.  Even  if  it  is  transparent  at 
le  time  of  the  displacement,  it  generally  becomes  opaque  in  the  course 
of  a  few  months.  In  such  cases  the  cataract  may  assume  the  lamellar 
form,  only  some  layers  around  the  nucleus  becoming  clouded.  But  a 
< relocated  lens  may  retain  its  transparency  for  very  many  years,  if  its 
capsule  is  uninjured.  Mooren  has  seen  a  case  in  which  the  lens 
remained  clear  for  36  years.*  When  the  lens  has  sunk  into  the  vitreous 
humour  out  of  the  area  of  the  pupil,  the  eye  will  be  extremely  hyper- 
metropic, in  fact,  in  a  similar  condition  to  one  operated  on  for  cata- 
ract. 

iftfa  the  Anterior  Chamber, — Although  this 
condition  may  occur  in  a  transparent  lens,  it  is  more  frequent  when  the 
latter  is  chalky,  and  perhaps  diminished  in  size.  The  displacement  is 
moreover  generally  spontaneous  and  gradual,  and  not  due  to  an  acci- 
dent. There  can  be  no  difficulty  in  recognising  the  affection,  for  in  the 
anterior  chamber  will  be  observed  a  lenticular  disc,  either  transparent 
and  diaphanous,  or  white  and  opaque. 

If  the  Lsu  is  in  its  capsule,  a  sharply  defined  yellow  border  will  be 
noticed  encircling  the  disc  (Graefe).     The  lens  may  be  either  entirely 
in  the  anterior  chamber,  or  a  part  may  lie  in  and  behind  the  pupil. 
The  latter  coudition  is   especially  dangerous,  as   the   presence  of  the 
lens  in  the  pupil  is  apt  to   set  up  irritation  and  inflammation  of  the 
ins,  from  maintaining  a  constant  u  teazing  "  and  contusion  of  the  edges 
of  the  pupil.     In  some  cases  the  lens  does  not  retain  its  position  in 
the  anterior  chamber,  but  falls  bock   again  into  the  vitreous  humour, 
and    it   iuiiy  thus  frequently  alternate  in  its  position,   befog  sometimes 
found  in  the  anterior  chamber,  at  others  in  the  vitreous.     Its  presence 
in  the  anterior  chamber  will   cause  a  considerable  deepening  of  the 
latter,  and  a  rapping  back  of  the  iris.     Adhesions  are  sometimes  formed 
between  the  capsule  and  the  cornea  ;  the  latter  may  even  ulcerate  and 
ns  escape  through  the  perforation  (  Graefe)  .f 
Severe  inflammatory  symptoms   may  also    supervene,  implicating 
the  cornea,  iris,  and  the  deeper  structures  of  the  eyeball,  and  accom- 
panied perhaps  by  an  increase  in  the  intra-oeular  tension.     There  is 
also  very  severe  periodic  ciliary  neuralgia,     But  the  inflammation 
may  even  extend  sympathetically  to  the  other  eye.     On  the  other  hand, 
us  may  remain  for  a  very  long  period   in  the  anterior  chamber 
roducing  any  irritation  or  pain. 

—This  is  always  due  to 
an  accident,  generally  to  a  heavy  blow  from  some  blunt  substance, 
hitting  the  eye  below,  and  knocking  it  forcibly  against  the  roof  or 
upper  edge  of  the  orbit,  hence  the  most  frequent  seat  of  this  displace- 
ment is  upwards  and  inwards,  or  upwards  and  outwards.  The  rupture 
*  Ophthalmia! riiehe  Beobaehtungru,  257.  t  "  A.  f.  O .,"  i,  lt  343. 
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in  the  choroid  generally  occurs  quite  anteriorly,  between  or  in  front  of 
the  insertion  of  the  recti  muscles.  This  form  of  dislocation  is  most 
frequently  met  with  in  persons  after  the  age  of  thirty  or  forty,  when 
the  sclerotic-  has  lost  its  elasticity.  It  is  characterised  by  the  follow- 
ing appearances: — Beneath  the  conjunctiva  is  noticed  a  small,  well 
marked,  prominent  tumour,  which  may  even  cause  a  little  circum- 
scribed prominence  in  the  lid.  The  colour  of  the  tumour  varies,  it 
may  be  dark  from  the  presence  of  effused  blood  in  and  beneath  the 
conjunctiva,  or  of  a  portion  of  prolapsed  iris ;  or  the  conjunctiva  may 
be  transparent,  and  only  slightly  injected,  and  then  the  greyish- white 
lens  can  be  easily  recognised.  But  in  some  cases  only  a  part  ot"  the 
lens  has  escaped  beneath  the  conjunctiva,  the  rest  remaining  within 
the  eye.  Whilst  the  sclerotic  has  been  ruptured,  the  conjunctiva,  on 
account  of  its  laxity  and  elasticity  has  generally  yielded  before  the  lens, 
and  has  not  given  way  or  been  torn,  but  covers  the  displaced  lens.  The 
pupil  is  mostly  irregular  and  drawn  up,  and  there  is  a  more  or  less 
considerable  prolapse  of  the  iris.  If  the  capsule  has  been  ruptured  and 
the  lens  escaped  from  it,  the  remains  of  the  torn  shreds  of  capsule 
will  be  seen  with  the  ophthalmoscope,  just  as  after  an  operation  for 
cataract. 


Dislocation  of  the  lens  may  be  spontaneous,  and  is  then  generally 
due  to  a  gradual  relaxation  or  elongation  of  the  magmmwy  ligament, 
or  its  partial  rupture.  In  such  cases  the  lens  is  often  opaque,  and  the 
vitreous  humour  perhaps  fluid.  Moreover,  in  such  a  condition  a  very 
slight  shock  to  the  eye,  which  has  perhaps  been  unnoticed  by  the 
patient,  will  produce  dislocation  of  the  lens*  The  affection  may  also 
be  congenital,  and  even  hereditary,  occurring  in  several  members  of 
the  same  family.  Thus,  Mr.  Dixon*  mentions  a  case  in  which  a 
partial  displacement  of  the  lens  existed  in  a  mother  and  three  sons. 
Mr.  Bowman  narrates  a  case  in  which  a  patient,  suffering  from  disloca- 
tion of  the  lens,  had  two  uncles  affected  with  the  same  disease.  If  the 
affection  is  congenital,  it  is  generally  accompanied  by  more  or  lees 
amblyopia,  and  perhaps  nystagmus,  and  such  eyes  are  as  a  rule  also 
very  myopic.  In  such  cases  the  dislocation  mostly  exists  in  both 
eyes.  But  the  most  frequent  cause  is  an  injury  to  the  eye  from  blows 
or  falls  upou  this  organ,  which  cause  a  rupture  of  the  suspensory 
ligament,  and  a  more  or  less  complete  dislocation  of  the  lens.  Mr. 
Bowmant  has  called  attention  to  the  fact  that  glaucomatous  symptoms 
occasionally  arise  in  cases  of  dislocation  of  the  lens. 

According  to  Von  Grade,*  partial  displacements  of  the  lens,  depen- 
ding upon  relaxation  or  rupture  of  the  zonula,  appear  to  be  more  prone 

•  "Roy.  Land,  Ophtbal.  Honp.  Keport*,"  i.  64 
t  «  R.  L.  O.  H.  E,"  v,  1  J  "  A.  f.  0.t"  xv,  3, 166. 
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to  excite  an  increase  of  the  eye-tension,  than  if  the  dislocation  is  com- 
»te,  and  the  lens  is  freed  from  it*  attachment  and  floats  abont.  For  in 
the  latter  instances,  glaucomatous  symptoms  generally  only  supervene 
if  the  lens  periodically  ptlflhoi  the  iris  forward  or  becomes  jammed  in 
ie  pupil,  or  bet  vv.en  the  iris  and  the  cornea.  As  long  as  the 'capsule 
smains  entire,  we  must  assume  that  the  secondary  glaucoma  which 
sometimes  supervenes  on  displacement,  of  tin  lens  is  partly  due  to  a 
stretching  of  the  zonula  and  ciliary  processes,  and  partly  to  the  pres- 
of  the  lens  upon  the  iris  and  ciliary  region,  which  sets  up  irri- 
ion.     The  glaucoma  sometimes  assume  the  simple  form,    in  other 

inflammatory,  accompanied  by  serous  iritis. 

The  treatment  of  dislocation  of  the  lens   must  vary  according  to 

the  exigencies  of  the  case.     Where  it  is   but  slight,  the  sight  may  not 

be  materially  affected,  and  no  operative  interference  may  be  indicated. 

If,  however,  tin.1  displl  ia   bo  considerable,  that  the  free  edge  of 

'■■us  tiei   in  the  pupil.  Bud  thus  gives  rise  to  great  impairment  of 

1  very  annoying  diplopia,  an  endeavour  should  be  made 

to  remedy  th  The  beet  mode  of  treatment  is  that  originally 

lopted  by  Werk-r,*  vt/.,  ;*n  irtdmlesia  made  in  the  opposite  diree:. 

that  in  which  iced,  so  that  the  urtdicial  pupil  will 

brought  that    portion  of  the   eye   in    which    the   lens  is  de- 

jient,  and  the  iris  will  be  dmwii  over  the  dtiplaoed  lens,  and  corer 

ie  latter  to  a  more  or  less  considerable  extent.     The  patjottl  will  then 

n  of  a  person  whose  lens  lias  been  extracted,  and  he 

ill  both  at  a  dist.-.  near  at  hand  through 

i  Hie  convex  glasses.     For  obvious  reasons,  i rid  in  such  cases 

to  be  preferred  to  an  iridectomy.     If  the  lens  is  completely  dislocated 

into  the  vitreous  humour,  ami  i  Dp  no  disturbance,  it  is  wiser 

re.     But  if  inflame  »ns  arise,  or  the  sight 

is  much  impaired  by  the  lens  floating  about  across  the  pupil  when  the 

Dye  is  moved,  it  will  be   best    bo   remove  it.     An  iridectomy  should  be 

leopi'  poiut  towards  which  the   lens  is  displaced,  and  the 

latter  ia  then  to   be  moored  by  Critehett's  scoop.     The  operation  is, 

often    very    dangerous,    for    a    considerable  amount  of  fluid 

will    be    lost,    and   severe   irido-choroiditis,  with   subsequent 

y  of  the  globe,  may  super  \ 

us    is   luxated  into    the   anterior   chamber,    we    may 

avour   to    obtain    its    re-position   into    the   vitreous    humour,    by 

dug    the  be    horizontal  posture,  and  applying   a 

impress  bandage.     If  [\  (alia  buck  into  the  .  unmur,  its  main- 

)i  tliia  situation  may  be  assisted  by  an  iridodesis,  or  temporarily 

by  t  o(  the  solution  of  Calabar  bean.     If  the  presence  of 

the    lenfl   in    the   .  iber  net*  up   Inflammatory    roflOtlOll,  or 

•  Vide  Weeker,  2ad  edition,  p,  94. 
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impairs  the  sight,  it  should  be  extracted  with  the  scoop,  and  it  will  be 
better  to  combine  an  iridectomy  with  this  operation.  The  incision 
should  be  made  in  the  lower  part  of  the  cornea  with  Graefe's  cataract 
knife.  To  prevent  the  escape  of  the  lens  Into  the  vitreous  humour, 
Wecker  advises  that  it  should  be  transfixed  with  a  needle,  and  kept  in 
its  position  in  the  anterior  chamber,  until  the  scoop  can  be  introduced 
beneath  it.  If  the  lens  simply  disturbs  the  sight  without  setting  up 
any  inflammation,  we  may  endeavour  to  gain  its  absorption  by  the 
operation  of  division,  cure  being  taken  not  to  lacerate  the  capsule  too 
freely,  but  rather  to  repeat  the  operation  several  times. 

In  the  subconjunctival  dislocation,  an  incision  should  be  made, 
and  the  lens  removed ;  and  the  prolapsed  portion  excised,  so  that  the 
wound  may  be  quite  smooth.  If  a  tolerably  firm  union  of  the  lips  of 
the  wound  has  already  taken  place,  it  will  suffice  to  apply  a  compress 
bandage ;  but  if  the  rupture  in  the  sclerotic  is  gaping,  it  will  be 
better  to  unite  its  edges  with  one  or  two  fine  sutures,  in  the  same 
manner  as  has  been  advised  for  incised  wounds  in  this  region. 

With  regard  to  the  treatment  which  is  to  be  pursued  if  symptoms 
of  glaucoma  arise  in  cases  of  displacement  of  the  lenB,  Von  Graefe* 
advises  that  where  the  displacement  is  moderate,  and  the  iris  partially 
pushed  forward,  an  iridectomy  should  be  made,  and  the  portion  of  iris 
which  is  pushed  forward  removed.  It  is  of  importance  that  the  inci- 
sion should  be  very  peripheral,  for  otherwise  the  entrance  of  the  vitreous 
humour  into  the  anterior  chamber  pushes  back  the  iris,  and  renders 
its  excision  very  difficult.  He  points  out,  moreover,  that  the  removal 
of  the  lens  is  apt,  in  such  cases,  to  prove  especially  dangerous,  for  as 
there  is  a  free  communication  between  the  anterior  chamber  and  vitreous 
space,  and  the  iutra-ocular  tension  is  increased,  it  is  impossible  to 
prevent  a  great  escape  of  vitreous  humour,  which  may  be  accompanied 
by  serious  intra-ocular  haemorrhage  But  if  the  iridectomy  proves 
insufficient  to  stay  the  glaucomatous  symptoms,  or  if  the  lens  is 
completely  luxated,  it  will  be  necessary  to  remove  the  latter. 

•  "  A.  t  O.,"  xv,  3,  p.  157. 
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1 1  was  formerly  supposed  that  the  black  appearance  of  the  pupil  is  due 
to  rlit-  1'iu-t  tliat  all  the  light  which  eaters  the  eye  is  absorbed  by  the 
choroid,  and  consequently  that  none  is  reflected  towards  the  observer. 
This,  however,  is  not  the  case,  for  a  considerable  portion  is  diffusely 
reflected,  and  may  be  caught  up  by  the  observer's  eye  if  this  is  placed 
in  the  direction  of  the  emerging  rays.  In  such  a  case,  the  pupil  no 
longer  appears  black,  but  is  luminous,  having  a  bright  red  glow. 
Camming,  in  184tf,  pointed  out  that  all  normal  eyes  are  luminous,  more 
especially  if  the  pupil  is  dilated;  but  that  it  is  necessary,  in  order  to 
obtain  this  luminosity,  that  the  eye  of  the  observer  should  be  placed 
parallel  to  the  incident  my*,  that  is,  as  nearly  as  possible  in  the  dii 
line  between  the  source  of  light  and  the  eye  observed.  But  in  the  ordi- 
nary mode  of  examination  this  is  next  to  impossible,  as  the  observer's 
head  must  be  placed  between  the  light  and  tin-  patient's  eve,  and  will 
therefore  cut  off  the  rays  passing  to  the  latter.  Moreover,  even  if  some 
reflected  rays  could  be  caught  up,  they  would  only  afford  the 
>pearance  of  a  bright  red  glow,  or,  at  the  best,  but  a  very  confused 
and  indistinct  image  of  the  fundus,  owing  to  the  insufficiency  of  the 
illumination  and  to  the  direction  of  the  emerging  rays.      For  in  0 

[uence  of  the  optical  condition  of  the  eye,  the  incident  rays,  if  the  eye 
is  accommodated  for  the  object,  are  so  reflected  that  they  emerge  again 
in  exactly  the  same  direction  as  they  entered,  and  would  therefore  be 
brought  to  a  focus  at  the  point  whence  they  originally  emanated,  that 
at  the  source  of  light.  The  object  and  its  retinal  image  are,  in  fact, 
the  position  of  conjugate  foci.  The  pupil  of  the  patient's  eye  will 
therefore  appear  black  if  it  is  accommodated  for  the  pupil  of  the 
observer,  as  the  latter  will  then  only  see  the  reflection  of  his  own 
tupiL 

A  glance  at  Fig.  52  will  readily  explain  this.     If  F  is  the  ol 
and  c  its  image  formed  upon  the  retina,  rays  reflected  from  c  will  be 
brought  to  a  focus  at  F,  so  that  whichever  of  these  two  points  is  the 
it- point,  the  other  will  be  the  focal   p  nr,  if  we  place  our 
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eye  at  F,  the  luminous  rays  emanating  from  our  pupil  (which  is  black) 
will  be  insufficient  to  illumine  the  fundus  of  the  patient,  and  hence  his 
pupil  will  also  appear  black. 

Fig.  52. 
I.' 


But,  in  rcrtjtin  conditions  of  the  eye,  a  considerable  amount 
reflection  may  be  obtained,  as,  for  instance,  in  the  eyes  of  albinos, 
ami  in  cases  in  which  the  retina  is  bulged  forward  by  morbid  pro- 
duel  I  b ,  wr  11  known  fact  that  the  pupil  of  the  albino  is  markedly 
luminous.  This  is  not  caused,  as  is  often  supposed,  by  a  greater  reflec- 
tion of  the  rays  which  enter  the  pupil,  on  account  of  the  deficiency  of 
1  Ik*  pigment  in  the  choroid,  but  is  due  to  tho  great  amount  of  light 
which  passes  through  the  iris  and  sclerotic.  The  truth  of  this  state- 
ment  wan  proved  by  Bonders,  who  placed  before  an  albino  tic  eye  a 
small  screen,  having  a  circular  aperture  for  the  pupil,  but  covering  the 
iris  and  sclerotic  in  such  a  manner  that  no  light  could  pass  through 
them.  It  was  then  found  that  the  pupil  lost  its  luminosity,  and  at  once 
acquired  the  usual  darkness  of  other  eyes. 

?n,  if  the  position  of  the  retina  is  altered,  it  being  bulged  for- 
ward by  a  tumour  behind  it  (amaurotic  cat's  eye)  or  by  fluid,  more 
light  will  be  reflected,  and  the  fundus  will  appear  luminous.  Moreover, 
on  account  of  the  more  anterior  position  of  the  retina,  the  emerging 
rays  will  be  divergent,  and  hence  easily  brought  to  a  focus  upon 
retina  of  the  observer. 

Briicke,  in  18 14-17,  made  a  series  of  interesting  experiments  with 
regard  bo  the  luminosity  of  the  eye,  and  showed  that  if  the  eye  under 

i iina( ion  is  neither  accommodated  for  the  light  nor  for  the  pupil  of 
the  observer,  but  for  some  other  nearer  point,  a  portion  of  the  light 
re  Hefted  from  its  background  may  be  caught  up  by  tho  observer,  and 
the  pupil  will  then  appear  red  and  luminous.  This  is  shown  in  the 
preceding  figure  (Fig.  52).  If  F  is  a  luminous  point  for  which  the 
eye  under  observation  (B)  is  accommodated,  the  rays  emanating  from 
F  will  be  brought  to  a  focus  upon  the  retina  at  r,  at  which  point  a 

:  and  distinct  image  of  F  will  be  formed.  This  being  so,  the  rayB 
reflected  from  c  will  unite  at  F,  for  F  and  c  are  conjugate  foci.  If  the 
eye  uf  the  observer  (A)  be  placed  beside  F.  it  will  receive  no  luminous 
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rays  from  B,  and  will  hence  see  the  pupil  of  the  latter  black.  Now,  if 
whilst  the  eye,  B,  remains  accommodated  for  the  luminous  point,  P, 
ttlfl  latter  a  brought  nearer  to  the  t  ,  tho  rays  emanating  fmm 

it  will  no  longer  be  brought  to  a  foeas  on  tin-  retina  at  c,  but  behind  it, 
at  (1,  and  a  circle  of  diffusion,  a  ht  will  be  formed  upon  the  retina.  As 
the  eye  modated   for   the   distance,   F,   the  rays  emanating 

from  the  points  of  the  circle  of  diffusion,  a,  b,  will  be  brought  to  a 
focus  at  a'  b',  and  there  form  an  enlarged  and  inverted  image  of  a  b. 
Hence  the  eye  of  the  observer,  placed  at  A,  will  receive  a  portion  of 
this  reflected  light,  and  therefore  the  pupil  of  B  will  appear  more  or 
less  luminous. 

We  shall  see,  hereafter,  that  Helmholts  turned  this  experience  of 
Brucke's  to  a  practical  use,  and  constructed  his  simplest  ophthalmoscope 
upon  this  principle.  Before  entering  upon  thus,  I  must  state  that 
Helmholtz,  in  1851,  devised  an  apparatus  by  which  the  observer  was 
enabled  to  place  his  eye  in  the  direct  line  of  the  emerging  rays,  and 
thus  gain  a  view  of  the  fundus.  The  accompanying  figure  and  descrip- 
of  this  instrument  are  from  Mr,  Carter's  admirable  translation  of 
Zander's  work  OH  the  ophthalmoscope*— a  work  I  cannot  ton  warmly 
recommend  to  all  who  wish  to  gain  a  thorough  knowledge  of  the 
theory  of  the  ophthalmoscope,  its  use  in  practice,  and  the  ditiv 
morbid  changes  of  the  fundus  which  may  be  recognised  with  it.  The 
student  will  also  derive  great  benefit  from  the  perusal  of  Mr,  Hu Ike's 
and  Mr.  Wilson's  excellent  works  on  the  ophthalmoscope,  which, 
though  shorter  and  less  exhaustive  ntsia    a    great  amount  of 

information,  conveyed  in  a  very  clear  and  concise  manner. 

**  Under  certain  conditions,  however,  we  may  see  the  fundus  of  the 
human  eye  shine  with  a  reddish  lustre.     Such  conditions  are  Bhown  in 
Fitf.  68,  where  F  is  a  luminous  point,  and  8  a  polished  plate  of  glass, 
which  reflects  the  light  a  6  falling  upon   it,  into  the  observed  eye  J5, 
in  a  direction  as  if  it  came  from  a  point  F'  lying  as  far  behind  the  plate 
8  as  the  actual  point  F  lies  before  it.     Disregarding  the  loss  of  light 
caused  by  irregular  reflection  and  other  circumstances,  the  rays  a  d 
and  b  c,  reflected  from  S  enter  the  observed  eye,  and  become  united  at 
The  emerging  rays  in  their  exit  from  JB,  must  take  precisely  the 
same  course  as  in  their  entrance ;  they  proceed,  therefore,  in  the  con- 
verging cone  chad  to  the  plate  of  glass,  by  which  they  are  partly 
reflected  back  to  P,  while  the  remainder  proceed  in  an  unaltered  direc- 
D  forwards,   to  unite  in  a  focus  at  F'  find  then  again  to  become 
1  rgent.     If  now  the  eye  of  the  observer  be  placed  so  as  to  intercept 
m  before  their  union,  as  at  A\  it  receives  from  e  convergent    rays 
t.  made  more  convergent  by  its  own   refraction,  are   united  before 
they  reach   its   retina,  upon  which,  after  crossing,  they  form  only  the 
dispersion  circle  a  f}'.     The  eye  of  A'  would  certainly,  therefore,  ree< 
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"After  this  principle  was  announced  by  Von  Erlach,  Professor 
H,  Helmholtz,  then  of  Konigsberg,  and  since  of  Heidelberg,  was  the 
first  to  discover  the  reason  why  the  retina  was  not  distinctly  seen,  and 
to  find  the  means  of  rendering  it  visible.  The  problem  was  threefold : 
the  observed  eye  must  be  sufficiently  illuminated ;  the  eye  of  the 
observer  must  be  placed  in  the  direction  of  the  emerging  rays,  and  these 
must  themselves  be  changed  from  their  convergence,  and  rendered 
divergent  or  parallel  The  solution  of  the  main  difficulty  was  obtained 
when,  in  a  darkened  chamber,  the  light  of  a  lamp  was  allowed  to  fail  on 
a  well  polished  plate  of  glass  in  such  a  manner  that  the  rays  reflected 
therefrom  entered  the  eye  to  be  observed.  The  observer  placed  himself 
on  the  other  side  of  the  glass  plate,  and  made  the  convergent  rays 
divergent  by  a  concave  lens.  Thus  in  Fig.  53  we  place  the  concave 
glass  C  before  the  eye  of  the  observer  A,  and  convert,  the  convergent 
pencil  b  g  f  a,  coming  through  8,  into  the  divergent  pencil  </  i  h  /*  so 
that  the  eye  A  may  form  upon  its  retina  e  a  clear  image  of  the 
point  e. 

"  The  combination  of  such  an  illuminating  apparatus  with  suitable 
lenses  forms  an  instrument  by  which  it  is  possible  clearly  to  see  and 
examine  the  details  of  the  background  of  the  eye  of  another  person. 
To  this  instrument  Helmholtz  gave  the  name  of  Eye-mirror,  or  Ophtbol- 
>pe." 
In  order  to  obtain  a  better  illumination  Helmholtz  afterwards  em- 
ed  three  plates  of  glass  instead  of  a  single  slip.     A  still  greater 
Ivance  was  made  when  Helmholtz  utilised  Briicke*s  experiment  above 
red  to,  and  em  ploy  rd  i  strong  oootbk  lens,  held  before  the  patient's 
eye,  to  converge  the  rays  reflected    from  a  large  circle  of  difrusion 
formed  upon  the  retina.     In  this  way  an  enlarged  and  inverted  image 
of  the  fmulu-   WBB  formed  between  the  lens  and  the  observer.     This 
tutes  the  il  examination  of  the  actual  inverted  image." 
Helmhohz  placed  the  flame  of  a  candle  before  the  eye  under  observa- 
,  and  a  screen  behind  the  flame,  so  that  the  observer's  eye  could  be 
mght  close  to  the  source  of  light,  and  thus  catch  the  rays  after  they 
been  united  by  the  convex  lens,  and  formed  an  image  of  the  fun*  I 
Thia  pots  Ml  at  the  focal  distance  of  the  lens.     This  mode  of 

raminatiou  was,  however,  troublesome  and  inconvenient,  and  hence 
to  had  recourse  to  a  Concave  mirror  having  a  central  aperture  for 
•bservers  eye,  and  he  thu*   still  more  increased  the  illuminating 
Since  then  different  forms  of  mirror  have  completely  super- 
seded the  plates  of  polished  glass. 

The  following  description    and    illustration    from    Zander    clearly 

explain  the  action  of  the  concave  mirror  in  the  inverted  examination, 

tha  use  of  a  convex  lens  placed  a  short  distance  from  the  eye  under 

observation,  so  as  to  converge  the  rays  emanating  from  the  circle  of 
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diffusion  formed  upon  its  retina.     The  patient  is  to  accommodate  for 
an  infinite  distance,  so  that  the  rajs  issue  parallel  from  this  eye. 

>%mination  of  the  a  je. — In   I  is  again 

the  flame,  8  the  mirror,  L  the  convex  lens,  and  B  the  eye  observed. 

The  rays  a  e  bf,  proceeding  conver- 
*M5*  6*-  gent  from  the  mirror,  and  rendered 

more  convergent  by  their  passage 
through  the  lens,  strike  the  cornea 
of  B  in  c  and  d.  Rendered  still  more 
convergent  by  the  dioptric  apparatus 
of  By  they  intersect  at  some  point 
in  front  of  the  retina,  for  example 
at  o,  and  form  on  the  retina  the 
dispersion  circle  o  /3.  On  account 
of  the  passive  state  of  aocommo- 
dution  of  the  eye,  the  rays  pro- 
ceeding from  it  will  follow  courses 
parallel  to  the  lines  of  direction 
and  j3  j,  and  after  their  refraction  by 
the  lens  L  will  unite  to  form  at 
an  actual  inverted  image  of  a  #.*'• 
In  this  mode  of  examination  it  will 
be  observed  that  the  aerial  image  of 
the  fundus  is  situated  between  the 
observer  and  the  convex  lens,  and 
that  it  is  inverted  and  enlarged.  If 
we  desire  to  increase  the  size  of  the 
image,  a  somewhat  weaker  object  lens 
(3£  or  4"  focus)  shotdd  be  employed, 
for  as  this  renders  the  rays  less  con- 
verging, the  image  will  be  propor- 
tionately enlarged,  but  will  at  the 
same  time  lie  somewhat  further  from 
the  eye;  this  is,  however,  accom- 
panied by  the  disadvantage  that  the 
field  of  vision  is  much  diminished  in 
'  size.     Hence  the  best  plan  is  to  use 

first  a  lens  of  2  or  2^  inches  focus, 
so  as  to  gain  a  view  of  the  whole  fundus,  and  then  to  change  this  for 
a  weaker  lens  if  we  desire  to  examine  any  special  part  of  the  back 
ground  with  particular  care  and  minutene**.  The  size  of  the  image 
may  also  be  considerably  magnified  by  placing  a  convex  lens  of  8  or 


*  Carter' b  Translation  of  Zander,  p.  £0. 
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10  inches  focus  in  the  little  clip  behind  the  mirror.     In  this  case  the 
observer  most,  however,  approach  somewhat  closer  to  the  patient. 

"  In  the  examination  of  the  virtual  erect  image  the  mirror  alone  is  used, 
without  the  aid  of  an  object 

lens,  the  observer  approach-  Fig.  55. 

ing  very  closely  to  the  pa-  \ 

tient's  eye.  Ho  will  thus 
obtain  an  erect,  geometrical 
image  of  the  fundus,  the 
image  being  apparently  situ- 
ated behind  the  patient's 
eye,  as  in  Fig.  55.*  E  is  the 
examined  eye,  and  E'  the 
position  of  the  examiner's 
eye ;  r  r  are  divergent  rays 
from  F,  a  flame,  incident  on 
the  concave  speculum  A  B, 
which  reflects  them  con- 
vergingly  as  r1  r'  to  E, 
about  two  inches  distant, 
upon  the  fundus  of  which 
they  form  the  circle  of  dis- 
persion d  d.  The  rays  re- 
flected from  any  point  a  b 
within  the  circle,  after  leav- 
ing E,  assume  a  direction 
parallel  to  the  prolonga- 
tions of  the  lines  a  c  b  e 
(which  pass  through  c  the 
optical  centre  of  E)  and 
reach  the  observer's  eye  at 
JB*,  on  the  retina  of  which 
they  form  an  inverted  image 
of  a  bt  which  is  mentally 
projected  as  the  enlarged, 
erect,  geometrical  image  a 
0."  It  will  be  explained 
hereafter  that  it  is  gene- 
rally necessary  to  make  use 
of  an  ocular  lens  behind  the 
mirror,  in  order  to  gain  a 
clear  and  distinct  image  of 

•  This  figure  and  its  explanation  are  from  Mr.  Hulke's  able  work  on  the 
Ophthahnotoope. 
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The  nature  and  strength  of  this  lens  depend  upon  the 
of  the  eve  of  the  observer  and  that  of  the  patient. 
I  must  now  pass  on  to  a  brief  description  of  the  different  Ion 
ophthalmoscope  which  are  in  most  frequent  use.     For  a  fall  and 

of  the  various  kinds  of  ophthalmoscope  which  have 
I  must  refer  the  reader  to  Mr.  Garter's 

ma j  be  divided  into  four  different  el 

1.  The  portable  or  hand  ophthalmoscopes,     Of  these 
those  of  Iiebreich,  Cocoas,  and  Zehender . 

2.  The  fixed  or  stand  ophthalmoscopes,  such  as  Liebreichs  and  its 
excellent  modification  by  Smith  and  Beck. 

&  The  binocular  ophthalmoscopes  of  Giraud-Teelon,  and  of  Lai 

All  ophthalmoscopes  may  also  be  divided  into  two  principal 
the  hemo-c*mh<e  and  the  ketero**mine.     In  the  Aomo^erain*  the 
is  concave,  and  Ha  focus,  calculated  from  its  surface,  is  fixed  ai 
nite ;  whereas  in  the  ageJcu-uBawi'i  the  mirror  is  plane  or  convex,  and 
the  focus  is  negative,  situated  behind  the  mirror,  and  can  be  altered 
according  to  the  strength  of  the  bvcoovex  lens  which  is  fixed 
the  mirror. 


L— THE  PORTABLE  OR  HAXD  OPHTHALMOSCOPB& 
(1.)  Tai  OrHTHxLMOscoru  or  Lit  sketch. 

As  has  been  already  mentioned  above,  Ruete  was  the  first  to 
a  concave  perforated  mirror  (which  was,  however,  fixed)  as  a 
rote  for  the  slips  of  glass  of  Helmholu,  and  this  principle  has 

I  think  Uebreich  s  (Fig.  56) 
most  handy  and  useful.  It  con 
of  a  concave  metal  mirror,  about  1 
in  diameter,  and  of  S  inches 
length.  Its  centre  is  perfo- 
rated by  a  small  aperture,  about  1 
line  in  diameter,  the  edges  of  which 
ere  exceedingly  thin.  The 
back  of  the  speculum  aroui 
opening  is  bevelled  cdf  Iowa 
edge,  so  that  the  latter  usv 
thin  as  possible,  in  order  that  the 
peripheral  rays  of  the  cone  of 
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which  passes  through  the  aperture,  may  not  be  intercepted  and  cut  off 
by  a  thick  broad  edge,  which  would  give  the  opening  the  character  of  a 
short  canal.  Behind  the  speculum,  winch  is  fixed  upon  a  short  handle, 
is  a  small  dip  for  holding  a  convex  or  00001 


(2.)  The  Ophthalmoscope  of  Coccrcs. 

This  instrument  consists  of  a  plane  mirror  combined  with  a  lateral 
bi-convex  OoQooting  lens.  Its  chief  advantages  over  the  concave  mirror 
are: — that   th<  eye  in   \ ►laced   within  the  cone  of  reflected 

light,  instead  of  being  behind  it  ;  that  the  focal  distance  of  the  mirror 
can  be  altered  according  as  the  lens  at  the  side  is  Appn  I  or 

placed  further  from  the  speculuin,  or  as  the  power  of  the  lens  is 
changed  ;  the  light  can  be  more  concentrated  upon  one  point  of  the 
retina;  and  the  corneal  re  tie  x  is  far  less.  These  advantages  over  the 
icave  mirror  are  especially  marked  in  the  examination  in  the  direct 
image.  With  the  concave  mirror,  only  a  cone  of  light  corresponding 
in  size  to  that  of  the  pupil  is  admitted  into  the  eye,  and  as  the  size  of 
this  cone  diminishes  with  the  approximation  of  the  mirror,  it  follows 
>at  in  tlic  direct  examination  the  illumination  of  the  fundus  is  but 
light.     Moreover,  on  f  the  very  close  proximity  in  which  the 

mirror  has  to  tie  brought  t<»  the  patient's  eye,  much  of  the  light  from  the 
lamp  is  often  intercepted,  whereas  this  is  obviated  by  the  collecting  lens 
in  t  >ti 'iiineut.    The  latter  is,  therefore,  to  be  much  preferred  to 

•  nirror  for  the  direct  method  of  examination.     For  the  in- 
direct method  the  advantages  are  less  marked,  but  even  for  this  I  pi 
it,  lor  reasons  which  I  shall  mention  h 

ophthalmoscope  (Fig.  57),  as  made  at  present,  consists  of 
a  plane  metal  mirror,  having  a  small  central  aperture.  Behind  the 
mirror  is  a  hinged  clip  to  hold  a 

I  ex  or  concave  lens.     A  lateral  "'?- 

1 1  i  lens  of  5  or  7  inches  focal 
i    is    hel<}    in    a    large   clip 
mounted    on    a   jointed    bracket, 
which   is   so  connected   with   the 
neck  of  the  handle  that  it  permits 
nl*  the  lens  being  moved  to  i 
of  the  mirror. 
The  origin.il  form   of 
ipe  differed  fr< 
which  1  have  dear'  ml 

•csent  in  genera]  use, 
square  in  shape,  and 
in   being  made  of  glass   instead  of  metal      The  square  minor  was 

x  2 
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examination,  but  I  prefer  Coccius'  for  the  indirect  mode  of  observation. 
Indeed,  the  latter  answers  so  well  for  both  purposes,  that  for  the  gnu  ml 
surgeon  it  will  amply  suffice. 


2.— THE  FIXED  OPHTHALMOSCOPE  OF  LJEBREICH, 


This  instrument  is  constructed  upon  the  principle  of  the  concave 
mirror  as  it  is  employed  in  the  indirect  mode  of  examination,  and  is  so 
arranged  that  the  whole  apparatus  (mirror  and  object  lens)  is  fixed  to 
a  table,  thus  allowing  the  surgeon  free  use  of  his  hands,  and,  when  it  is 

parly  adjusted,  enabling  even  an  unskilled  observer  to  see  the 
details  of  the  fundus* 

The  instrument  consists  uf  two  tubes,  moving  one  over  the  other. 

That  nearest  to  the  surgeon  has  a  small  oblong  portion  cut  out  of  its 

in  order  to    admit    the    light  to    the    concave    mirror,  which  is 

•  bed  to  its  extremity.  Behind  the  speculum,  there  is  a  small  clip 
for  an  ocular  lens.  The  other  tube  carries,  at  its  free  end,  a  bi-con 
object  lens  of  from  2  to  2£  inches  focus,  which  is  to  be  placed  about 
2£  inches  in. in  the  patient's  eye.  The  two  tubes  ure  moveable,  one 
upon  the  other,  by  a  rack  and  pinion,  so  that  the  mirror  and  the  object 
lens  may  be  adjusted  to  any  required  distance.  The  whole  apparatus  is 
supported  on  an  upright  stem,  and  may  be  fixed  by  a  clamp  to  the  corner 
of  a  table.     This  stem  is  also  supplied  with  a  moveable  rest  to  ree* 

Mi  in,  and  thus  to  steady  bifl  head,  which  purpose  is  Likewise 
assi>  small  are,  supported  by  a  rod  adjusted  to  the  upper  i 

of  the  stern,  the  arc  receiving  the  patient'B  forehead.  Two  small  black 
shades  are  adjusted  to  the  tubes,  so  as  to  cut  oil'  the  light  of  the  tamp 
froin  -  of  the  patient  and  the  observer.    The  lamp  is  to  be  plftoad 

a  few  inches  from  the  instrument,  and  nearly  opposite  to  the  opening  in 

rube  containing  the  mirror,  so  I  may  fall  direct  upon 

latter.    The  patient  is  to  be  seated  at  the  other  end  of  the  apparatus, 

having  the  eye  under  examination  on  a  level  with   the   object  lens,  and 

about  2^  inches  from  it.     Before  illuminating  his  eye,  it  will  be  best 

to  throw  the  light  upon  the    palm  of  our  hand,  upon  which  it  should 

form  a  !  irole  of  light  having  a  small  central  dark  spot;    if 

is  obtained,  the  instrument   is  properly  adjusted,  and  the  light 

Id  be  thrown  into    the    patient's  pupil,  which  should  be  widely 

d   by  atropine.      If  the  reflection  is  not  round,  but  jagged   or 

faint,  there  is  some  fault    in    the    adjustment    of   the    lamp,  mirror, 

or  object  lens,  which  must  be   corrected    before    the   examination  is 

If  the  :  of  the  lamp  on  the  retina  confuse  the 

image,  the  object  ill]    bfl  slightly  turned,  so  as  to  sej> 

two  renVetiMns  and  re;  m  from  the  centre  of  the   field  of  view. 
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This  instrument  is  especial] y  useful  for  demonstvvtfton  to  a  class ;  or 
for  the  purpose  of  drawing  the  appearances  of  the  fundus,  as  it  leaves 
both  hands  of  the  surgeon  at  liberty.  For  common  examination  it  is 
too  tedious  and  inconvenient,  as  we  are  completely  dependent  upon  the 
patient,  far  the  slightest  movement  of  his  eye  will  throw  the  object  out 
of  view,  whereas  with  the  hand  ophthalmoscope  me  are  chiefly  dependent 
upon  our  own  dexterity. 

A  very  excellent  modification  of  IiebreicVs  instrument  has  been 
made  by  Messrs.  Smith  and  Beck,  as  suggested  by  Mr.  Kilburn-  It  is 
more  easily  adjustable,  and  its  position  with  regard  to  the  patient  and 
observer  can  be  more  readily  changed.  Instead  of  being  screwed  on  to 
the  edge  of  the  table,  this  instrument  is  fixed  upon  a  small  board  sap- 
plied  with  rollers,  which  enables  its  position  to  be  changed  with  great 
facility,  and  quite  independently  of  the  patient.  Moreover,  the  standard 
carries  a  paraffin  lamp,  so  that  the  position  of  the  ophthalmoscope 
towards  the  light  always  remains  the  same,  even  although  the  former 
may  be  moved  nearer  to,  or  further  from,  the  patient.  This  arrange- 
ment saves  a  great  deal  of  time  and  trouble,  and  obviates  the  constant 
change  of  position  between  the  lamp  and  the  ophthalmoscope,  net-. 
tated  by  any  movement  of  the  latter.  The  rest  which  supports  the 
patient's  chin,  instead  of  being  attached  to  the  instrument  is  inde- 
pendent of  it,  and  is  supported  on  a  separate  standard.  This  permits 
the  position  of  the  instrument  to  be  changed  without  affecting  that  of 
the  patient. 

Dr.  Lionel  Beale  has  devised  a  very  ingenious  ophthalmoscope, 
which  can  be  used  without  darkening  the  room,  and  which  will  be  found 
especially  useful  in  the  light  wards  of  a  hospital,  and  in  the  physician's 
consulting  room.  I  have  been  able  to  see  the  details  of  the  fundus 
perfectly  with  ght 

Dr.  Beale  has  obtained  this  result  by  enclosing  the  reflector  and  lens 

tie  of  which  is  adapted  a  small  paraffin  lamp,  with  a 

large  plano-convex  lens.     The  illumination  is  so  strong  that  it  is  not 

nocesaar;  at  all  accurately  to  the  margin  of  the  orbit, 

jftrument  can  be  used  quite  successfully  even  if  two 

aches  traversed  by  daylight  intervene.     The  reflector  is  fixed 

proper  angle,  and  the  lens  is  made  to  incline  a  little, 

reflections  upon  the  retina  out  of  the  field  of 

vifi  disc  is  at  once  brought  into 

vie**  any  difficulty,  and  as  the  lamp  move*  with  the  mirror  and 

need  persons  can  use  the  apparatus  successfully  almost 

rial     The  tnsirumei>  -  nearly  a  pound,  but  it  can 

nuch  !  ao  same   as  that  which 

roscopes  ho  used  for  the  denion- 

es.       For   making  ophthalmoscopic 
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«lt -.i wings,  the  instrument  can  be  fixed  to  a  pillar  mid  stand.  The  artist 
can  work  in  daylight  with  very  little  elVort,  while  i ho  patient  can  retain 
the  eye  fixed  in  the  proper  position  without  exertion, 

The  instrument  has  been  made  by  Mr.  Hawksley,  of  Blenheim- 
;t,  Bond-street,  who  is  now  engaged  in  simplifying  the  arrange- 
ments, as  much  as  possible,  and  in  carrying  out  some  improvements  and 
reducing  the  weight  of  the  metal  work.  Mr.  Hawksley  thinks  the  cost 
will  be  less  than  two  guineas. 


8.— BINOCULAH  OPHTHALMOSCOPES,  Etc, 

Wi  are  indebted  for  this  valuable  and  ingenious  instrument  to 
Dr.  Girand-Teulon,  who  was  the  first  to  solve  the  difficult  problem  how 
it  was  possible  to  gain  a  binocular  view  of  the  details  of  the  fundus,  and 
thus  give  a  stereoscopi  i  the  image. 

The  annexed  diagram  (Fig.  58)  will  explain  its  mode  of  action. 
•  of  the  patient,  L  the  object  lens,  and  m  n,  the  concave 
mirror,  having  a  central  aperture. 
Behind  the  mirror  are  two  rhombs 
(  K  K)  of  crown  glass,  ground  so  as 
to  afford  a  double  n  fraction  at  an 
tgle  of  45°.  These  rhombs  are  in 
contact  at  the  edge  o,  thus  equally 
di\  k.Iiiil'  the  aperture  of  the  mirror. 
aflbei  of  tliis  arrangement  is 
that  each  pencil  of  rays,  diverging 
from  the  actual  image  (a)  of  the 
background  of  the  eye,  after  falling 
ipon  the  mirror,  is  divided  into  two 
— a  right  and  left  half— and  is  then 
reflected  by  the  op  [>osite  sides  of  the 
rhombs  in  such  a  manner  that  it  will 
emerge  parallel  to  its  original  61 

and  give  rise  to  two  inverted 
images  d  and  tj.  The  one  (d)  be- 
longing  I 

M  left.  In  order  to  cause 
these  two  images  to  become  united, 
two  decent  rated  lenses  are  adjusted 
In  In  iid  the  rhombs.  The  two 
images  d  and  g  are  i  ally 

and  the  observer  thus 

the 

fundus. 


Vfn-r  Uiniu.l-T.-ulnn. 
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The  disadvantage  of  this  ophthalmoscope,  as  originally  constructed, 
was,  that  as  the  rhombs  were  adjusted  for  a  certain  fixed  distance,  it 
only  suited  persons  whose  eyes  were  a  corresponding  width  apart  from 
Mcb  other:  for  if  tbey  were  either  nearer  or  farther  apart  than  the; 
ocular  openings,  the  surgeon  either  found  that  one  eye  was  altogether 
excluded  from  participation  in  the  visual  act,  or  that  he  saw  dou  I 
This  difficulty  has  now  been  removed  by  a  division  of  one  of  the  rhombs 
into  two  parts,  the  outer  of  which  is  moveable,  and  thus  allows  of  the 
instrument  being  adapted  to  all  eyes. 

The  mode  of  using  this  instrument  differs  Bomewhat  from  that  of 
the  ordinary  monocular  ophthalmoscope.  Before  attempting  to  us< 
thr  observer  should  accurately  adjust  it  for  his  eyes,  so  that  when  he  is 
looking  with  both  eyes  at  an  object,  he  receives  a  single,  clearly  defined 
lie  readiest  mode  of  adjusting  the  instrument  is,  to  poll  oat  to 
its  furthest  extent  the  screw  at  the  end,  which  governs  the  position  of 
thr  moveable  half  of  the  prism,  and  then  to  look  through  the  ocular 
openings  at  the  Same  of  a  lamp  .placed  at  a  distance  of  from  12  to 
1  8  inohflO.  If  the  observer  only  sees  one  image  of  the  flame,  he  must 
<  ly  close  each  eye,  and  notice  whether  the  image  remains  appa- 
rent OB  tho  closure  of  either  eye;  if  so,  the  instrument  is  properly 
adjusted.  But  if  the  image  disappears  when  the  one  eye  is  shut,  it 
shows  at  once  that  1 1  \  er  was  only  looking  through  one  ocular 

opening,  and  that  the  poritioD  of  the  rhomb  must  be  changed.  If  two 
images  are  seen,  the  screw  must  be  gently  pushed  in  (or  ontr  as  the  case 
may  be)  until  thaj  are  brought  closer  and  closer  together,  and  are  at 
hist  fused  into  one  clear  and  well  defined  image,  which  must  remain 
losore  of  either  eye.  The  lamp  is  then  to  be  placed 
dire  its  rays  may  pass  over  his  head   to 

rated  straight  before  him.     Before  the  examina- 
i  rgeon  should  again  convince  himself  of 

y  throwing  the  light  into  tho 
vq  sees  one  image  of  it,  and  whet 

a  closed.     At  first,  it  is  better 

his  greatly  facilitates  the  e 

unaccomplished  opbthalmoscopist  the  binocular 

:  strange  at  the  commencement,  and 

he  becomes  thoroughly 

•f  Giraad-Teulon's  instru- 

Urtaral  movement,  so  that  the  lamp  may 

- 
tut  always 

ive  a  lateral  movement,  more 

ra  more  easy. 
i thai moscope  has  been  invented 
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by  Messrs.  Laurence  ami  I  leisch.     It  consists  of  a  set  of  prisms  arranged 
so  as  fco  divide  Hie  rt/a  into  The  two  central  prism  Me  fixed, 

OTi  At  two    l  tSS  are  moveable  in  smcfe  a  manner  that  they 

only  allow  of  a  lateral   n 

bo  that  the  angle  of  divergence  of  fa   rays  from  the  median 
BM  CM  Km  .'ilitrid  as  may  be  necessary.     On  account  of  this  arm* 

U  the  deeentred  lenses  of  Girnud-Teulun  are  unnecessary,  and  in- 
stead of  these,  convex  spherical  lenses  may  be  employed,  and  the  image 
In   thus  considerably  enlarged. 

"The  instrument*  consists  of  a  horizontal  metallic  plate  1J  c* 
re    wide    and     LO    e.ntnnetree  long,   with    a   central  perforation, 
ontral  pr  lixed,  and  the  lateral  ones  slide 

moveable  settings,  furnished  with  an  index  and  graduated  seale,  by 
which  their  distance  apart  can  be  read  off  at  a  glance.     Their  in 

irulated  by  a  screw  that  acts  upon   both  of  them  at  The 

mirror  tnrns  upon  a  pin  OH   the  upper  part  of  the  plate,  and  the  m- 
incut   IS  com  pi  moveable  wooden  handle.      The  mi-tallie  1 

tutted  nf  aluminium    bronze,   and   the  total  weight  is  thus 
0  grains.     The  case*  as  fitted  up  !>v  Messrs. 
Murray  and  He?1  i   tone,  and  hro  pair 

Oculars,  and  is  made  of  a  shape  and  size  convenient  for  the  poofc 

Miosoope  possesses  certainly  several  advantages  over  i  hat 
u  Ion.     In  the  first  place,  it  is  much  lighter,  which  is  v, 
tit  if  VHBSTOtlS  cases  have  to  be  examined,  for  then   a  heavy 
in.Mt  iit  of  the 

altei  in  bfl  made  in  the  inclination  of  the  prisms,  the  strain 

recti  muscles,  in  maintaining  a  forced  convergence  in 
i  to  unite  the  double  images,  is  done  awuy  with.     But  this  instru- 
ct (tut  of  order  than  that  of  Girand-Teulon, 
if  it  be  carelessly  i  as  is  apt  to  be  the  case  in  a  class,  where  it  is 

i  any  different  persons, 
great  advantage  of  t  iialmosoope  consists  in 

lew  of  tl:  of  the  fundus,  ho  that 

are  thus  enabled  to  judge  of  the 
;  ermine    \\\u 
t-eased  or  diminished.     The  slightest  dcgre< 

are  also  The  optic  disc 

-elfin  it  we  can  detect  at  a  glane  p  its 

arched   forward,  or  excavated.      Whereas,  with   tkft 

monocular  ophthahno  are 

n  very  difficu!  *  v  an  accompli 

I  can  ascertain   with    :  ;  he  exact 

lymph, 
•   fldi  Carter  ■  Trunibtiun  o<  HI 


A 


*m  9m  OW  THE   vl'UTIIALMOSCOPE. 

*m» limr  they  are  situated  in  the  retina  or  the  choroid, 
*e  tissues.     These  points  in  the   differential  dia- 

he  prognosis. 
;.  which  the  surgeon  could 
.,'.     ,,»••    :.n vu  devised,  fhe  i»fl   wfaomMM -.-i-ded  in .con- 
being  Coccius,  since  then  Heymann,Giraud- 
have  invented  different  kinds  of  aut~opbthalmo- 
-;    i-r  these  is,  I   think,  Giraud- Teuton's. 
t*i  by  the  accompanying  diagram  (Fig.  59),  copied 
■vie  in   the  French  translation  of  Mackenzie. 
The  instrument  consists 
j't$.  .:►;'.  of    two    plane    mirrors, 

to   m'    inclined   to   one 
another,  at  an  angle  of 
90°,  and  placed  in  front 
of  the  observer.    A  con- 
cave mirror  (c  c)  is  held 
obliquely  before  the  left 
eye  («/),  so  that  the  rays 
from  a   flame    (F)   are 
reflected   on  to  i«,  and 
thence  on  to  m\  which 
will  reflect  them  into  the 
right  eye  (<J).   A  doable 
convex  lens  /  is  placed 
between  J  and    m\   by 
which  an  inverted  aerial 
situated  in  reality  at  a  between  the  two 
■  ,f    1m    In'  situated  In  yond  the    mirror 
l:  from  d,  instead  of  passing  straight 
k  fight   angle,  and  brought  back  to  y,  without 
,.o«o'  l"  *  n,,'r  rt'l:lt've  posit: 0 


A 


,    \Y  ITII  THE  OPHTHALMOSCOPE. 

J^4M4^bl(>  monocular  ophthalmoscope,  our  choice 

averted   image  lies,  I  think,  between  the 

^1    .  hrcieh.     The  latter,  on  account  of  its 

i  he  one  most  generally  employed.  But 

vb*>  ll*0  of  *<UG  ophthalmoscope  have  always 

fc^vwes  !  tmnk  itimt  a»  well  that  they  should 

Lrument,  even  although  the  dim- 

»v*  U- Wrvb)  loinewhat  enhanoed     I  hare  fofr 

i    for  the  inverted  image,  in  pre- 
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ference  to  any  other,  as  it  possesses  certain  decided  advantages  over  the 
concave  mirror.     Thus,  on  acconn;  lateral  collecting   lens,  we 

can  alter  the  food  length  of  the  mirror  and  the  intensity  of  the  illu- 
mination bo  any  desired  ftrtwit,  and  we  can  also  more  fully  BWI06ftil 
the  pencil  of  light  npon  any  given  portion  of  the  fundus  which  we  wish 
to  submit  to  special  examination.  The  c n -m -al  roiu  is  also  much  less, 
and  this  is  of  great  importance  if  the  pupil  is  very  small,  as  is  frequently 
the  case  in  elderly  people,  iu  whom,  with  the  concave  mirror,  we  can 
often  obtain,  on  account  of  the  great  corneal  reflex,  but  a  very  bnpotfeo4 
view  of  the  fundus  without  artificial  dilatation  of  the  pupil. 

ius*  ophthalmoscope  is  also  decidedly  bettor  fetal  [Aefarek&'fl  for 
the  examination  of  the  erect  image,  al  though  it  is  fur  this  purpose 
somewhat  inferior  to  Zehender's.  But  to  persons  who  desire  to  have 
only  (me  ophthalmoscope,  which  shall  serve  them  fur  all  pUJ 
should  recommend  that  of  Coccius,  as  fulfilling  this  desideratum  better 
D  any  other. 

For  conducting  an  OphUulmONOpifl  examination,  a  darkened  room 
and  a  bright,  steady- tunning  lamp  are  essentially  necessary.  In 
arranging  a  room  for  this  pagpooc  in  a  public  institution,  eare  must  be 
taken  that  a  bright  stream  of  daylight  does  not  entei 'direct  I  v  m  front  of 
the  patient,  as  this  produces  great  reflection,  weakens  the  illumination 
he  fundus,  and  renders  the  examination  far  more  difficult,  and 
needlessly  trying  to  the  eyes  of  the  surgeon. 

The  best  gas-lamp  for  ophthalmoscopic  purposes  is  that  empl 
at  Hoorfieldfl]  which  has  an  Argand  porcelain  burner,  perforated  by  a 
number  of  small  apertnn -s,  ami  oSoaod  underneath  by  I  very  tine  wire 
gauze,  so  as  to  regulate  the  draught,  and  thus  steady  the  flame.  The 
burner  should  not  be  too  small,  but  should  give  a  full  round  flame,  as 
this  affords  a  much  better  illumination  than  if  the  flame  is  long  and 
thin.  It  ia  attached  to  a  bracket*  which  admits  of  A  uniwrsul  move- 
ment in  all  In  the  consulting  room,  a  standard  upright 
with  a  gae  pipe  by  means  of  an  elastic  tube,  will  be, 
'tver,  perhaps  more  convenient.  Or  a  good,  bright-burning  mode- 
lamp   may  be  employed.     The  lamp  or  burner  is  to  I- 

i  chimney,  and  not  a  globe.     In  order  to  decrease  the  intensity 

lit,  and  thus  to  diminish  the  contraction  of  the  pupil,  a  blue 

m ployed,  or  what  is  still  better,  a  blue  object  lens,  as 

•it  by  Mr   Carter  which  is  made  by  cementing  B   plane,  light 

glass  (A  tint)  between   two  plano-convex  lenses  of  the  required 

best  for  the  beginner  to  have  the  pupil   widely  dilated  by 

atly  facilitates  the  examination.      Hut  when  he  has 

ie  dexterity  in  tin-  be  must  learn 

line  with  an  undiluted  pupil,  for  the  use  of  atropine  proves  vi>ry 
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inconvenient  to  the  patients.  It  should,  therefore,  only  be  employed 
exceptionally,  and  when  it  is  essentially  necessary,  as  for  instance  when 
the  pnpil  is  very  small,  and  the  periphery  of  the  fundas  has  to  be 
examined  for  a  suspected  slight  detachment  of  the  retina,  or  m 
changes  in  the  outlying  portions  of  the  choroid  and  retina.  The  exami- 
nation in  the  region  of  the  yellow  spot  is  also  very  difficult,  on  account 
of  the  great  reflection  of  the  light,  and  the  great  contraction  of  the 
pnpil  when  this  part  of  the  eye  is  illuminated.  If  atropine  is  used, 
only  a  very  weak  solution  should  be  employed,  otherwise  the  dilatation 
it  the  pupil  will  not  only  last  some  time,  but  there  will  also  be  much 
Inconvenience  from  the  paralysis  of  the  accommodation,  which  will, 
perhaps,  prevent  the  patient  from  using  his  eyes  for  reading  and  writing 
for  several  days.  For  the  purpose  of  simply  dilating  the  pupil  for 
ophthalmoscoping,  a  drop  of  a  solution  of  1  grain  of  atropine  to  10  or 
12  ounces  of  water  will  suffice  to  produce  the  requisite  degree  of  dila- 
tation in  about  an  hour,  and  it  will  continue  from  12  to  30  hours.  The 
atropinized  gelatine  discs  will  be  found  very  convenient,  as  the  patient 
can  himself  place  one  in  the  eye,  before  his  visit  to  the  surgeon. 


5.— THE  EXAMINATION  OF  THE  ACTUAL  INVERTED 

IMAGE. 


The  patient  is  to  be  seated  on  a  chair,  and  the  lamp  should  be 
plfteed  U-  i-lc,  and  somewhat  behind  him,  at  the  side  corresponding  to 
the  eye  which  is  to  be  examined.  The  surgeon  then  seats  himself 
directly  opposite  to  the  patient,  ami,  holding  the  mirror  in  his  right 
hand,  places  it  close  before  his  eye,  so  that  its  upper  edge  rests  against 
the  superior  margin  of  the  orbit.  Then,  turning  the  mirror  slightly 
towards  the  lamp,  he  throws  the  reflection  of  the  flame  into  the  I 
the  pnpil  of  which  will  be  brightly  illuminated.  This  movement  of 
the  mirror  must  be  very  slight,  and  simply  made  by  rotating  the  handle 
a  very  little  between  the  fingers,  otherwise  the  reflection  will  be  thrown 
considerably  above  or  to  the  side  of  the  patient's  heath  The  beginner 
always  finds  Bome  difficulty  in  acquiring  these  slight  movements  of  the 
mirror,  as  also  the  power  of  moving  his  own  head  in  different  direc- 
tions, and  yet  constantly  keeping  the  eye  well  illuminated.  When  the 
fundus  is  thoroughly  lighted  up,  the  rim  of  the  bi-convex  object  lens 

0  be  taken  tightly  between  the  forefinger  and  thumb  of  the  left 
ham  I,  and  held  about  two  inches  from  the  eye  under  examination.  The 
ring  linger  is  to  be  plaoed  against  the  upper  edijc  of  the  orbit,  in  order 
to  steady  the  hand,  and  this  leaves  the  little  finger  free  for  lifting  the 
upper  litl  if  necessary.  The  object  lens  should  be  held  at  such  a  dis- 
tance from  the  eve,  that  its   tucal  lcii-rili   coincides  with   the  pupil.     A 
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2-inch  lens  should,  tber<  t  i  ,  be  Ik  Id  a  little  leas  than  two  inches  from 
the  cornea,  and  a  3-inch  lens  a  little  less  than  three  inches.  At  first, 
MDe  dihVulty  is  always  experienced  in  keeping  tin-  eye  illuminated 
during  the  adjustment  of  the  object  lens,  as  the  observer's  attention  is 
apt  to  be  entirely  directed  to  it,  and  he  forgets  all  about  the  illumina- 
tion. Indeed  one  of  the  chief  difficulties  that  the  beginner  lias  to  over- 
come, is  that  of  learning  to  work  both  hands  readily  together. 

When  the  fundus  is  well  illuminated,  we  should  first  endeavour  lo 
gain  a  view  of  the  optic  disc,  and  the  patient  should  therefore  be 
directed  to  look  at  the  ear  of  the  observer  which  is  ou  the  ide 

bo  bhfi  eye  ander  i  x.ituiiiaLion,  so  that  the  optic  axis  of  tin  may 

l».  t  in  m  d  somewhat  inwards.  Thus  if  the  right  eye  is  to  bo  examined, 
tin-   pattern1  should  look  towards  the  surgeon's  fig] 

For  as  the  entrance  of  the  optic  nerve  is  not  situated  in  the  Dpt&O  axis 
(centre  of  the  retina),  but  towards  its  nasal  side,  it  is  necessary  that 

iiould  look  inwards,  in  order  that  the  disc  maybe  fa  night  directly 
opposite  bo  the  ^.Lseiver's*  eye.  To  gain  this  position,  the  patient  may 
also  be  directed  to  look  at  the  uplifted  lit  tit  finger  of  the  hand  holding 
the  ophthalmoscope.  In  this  case  its  handle  may  be  held  horizontally, 
left,  hand  used  for  holding  the  mirror  when  the  left  eye  is 
under  examination.  It  is  still  more  convenient  to  have  a  screen  or  board, 
divided   into  differently- numbered  compartments,  placed  at  some  dis- 

a  behind  the  surgeon.     The  patient  is  then  directed  to  look  at  a 

in  figure  upon  the  board,  according  to  the  part  of  the  fundus 
which  we  desire  to  examine.  The  object  should  always  1»  phi -cd  at 
some  distance,  in  order  that  the  mmodation  may  be  relaxed 

to  the  utmost.     The  entrance  of  the  opt  k    I  I  eadily  recognised 

by  its  presenting  a  whitish  reflex,  instead  of  the  red  glare  reflected 
from  the  fundus.     As  soon  as  this  white  reflex  is  obtained,  the  obj 
lens  should  be  adjusted,  and  we  shall  then  have  no  difficulty  in  tin 

Optic  nerve  entrance,  which  appears  in  the  form  of  a  circular 
pinkish- white  whose  expanse  are   noticed    numerous  blood- 

Tes»-  distributed  to  different    portions  of 

tin*  retina,     If  ti  w,  it  may  also  be  easily  found  by 

ing  Borne  of  the  retinal  vessels  up  to  the  point  towards  which  they 
■■■..  the  optic  nerve  entrance.     The  dine  having  been  found, 

observer   should  very  carefully  study  its  notour,  the  appoaram 
its  surface  and  margin,  and  the  course  of  the    MoooVrMd 
order   that   these   <lii'  I   impressed   upon  his 

In  the  oeod  place,  pairing  from 

s  of  the  fundus  should  be  BuOOet  mined,  and  t h  ^noe 

ami  :  but  ion  of  the  retinal  vessels,  and  the 

them    and   those   of   the    choroid    be   carefully    studied.      ]  ttUOT 

should  at  first  always  examine  a  00  kle  number  of  hea> 
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and  study  very  attentively  the  physiological  appearances  of  tin-  fundus, 
and  the  various  peculiarities  which  may  occur  within  normal  limits. 
And  then,  when  he  has  become  thoroughly  conversant  with  these 
diversities,  he  should  pass  on  to  the  examination  of  the  pfttholog 
conditions.  The  examination  of  the  rabbit's  eye,  also  affords  excellent, 
practice,  and  in  the  Albino  rabbit  the  distribution  of  the  choroidal  and 
retinal  vessels  can  be  most  beautifully  seen.  As  the  Opportunity  °f 
examining  a  considerable  number  of  human  eyes  is  not  always  bo  be 
had,  the  following  instrument,  made  by  Nacliet  of  Paris,  will  be  found 
extremely  useful  for  practising  ophthalmoscopy,  and  for  studying  many 
of  the  morbid  appearances  of  the  fundus.  It  consists  of  an  artificial 
eye,  or  dummy,  made  of  brass,  and  fitted  in  front  with  a  lens  in  the 
situation  of  the  cornea.  This  lens  is  covered  with  a  black  melal  cap, 
having  a  central  aperture  corresponding  to  the  pupil  There  are  two 
of  these  caps,  the  one  having  a  very  small  central  opening  conv^pond- 
ing  to  the  normal  size  of  the  pupil ;  the  other  a  large  aperture,  like  a 
widely  dilated  pupil.  By  changing  the  lens,  we  may  convert  the 
into  a  hypermetropic,  myopic,  or  astigmatic  one.  The  posterior  half  of 
the  eye  opens,  so  as  to  admit  of  the  insertion  of  a  papier  maehe  cup  Of 
disc,  coloured  to  represent  the  appearance  of  ft  healthy  fundus,  Off 
of  some  pathological  condition,  as  for  instance,  retinitis  pigmentosa, 
excavation  of  the  optic  nerve,  posterior  staphyloma,  etc.  In  the 
box  containing  the  instrument,  there  is  a  series  of  these  coloured 
discs,  illustrating  many  of  the  morbid  ophthalmoscopic  appearances  of 
the  fundus.  The  eye  is  fixed  upon  a  standard  for  placing  it  upon  a 
table.      It  is  termed  Perrin's  artificial  eye. 

I  have  already  mentioned,  that  if  we  desire  to  increase  the  size  of 
the  image  in  the  indirect  mode  of  examination,  we  must  employ  a 
weaker  object  lens,  p./;.,  of  ii  or  t  inches  focus,  which  must  be  held 
somewhat  further  from  the  eye.  In  order  to  magnify  the  image  still 
more,  Coccius*  has  devised  a  compound  object  lens  which  consists  of 
two  convex  lenses  (one  of  which  has  a  focal  length  of  2,  the  other  of 
2J  inches),  inserted  in  the  extremities  of  a  brass  tube,  composed  of  two 
portions,  each  of  which  is  -^  inches  in  length,  and  made  to  slide,  one 
within  the  other.  The  effect  of  this  is,  that  parallel  rays  reflected  from 
an  emmetropic  eye  will  be  united  within  the  tube  into  an  actual  in- 
verted image,  the  rays  from  which  will  then  pass  through  the  second 
lens,  which  will  afford  a  magnified  virtual  image  of  the  actual  in> 
within  the  lube.  The  disadvantages  of  this  compound  object  lens  are, 
tluit  it  ifl  <\}n  esivc,  tn  -il  v<  PJ  <uinl  i  rsnme,  proving  very  fatiguing,  if 
many  patients  have  to  be  examined  in  succession-  I  find,  moreover, 
wt*  may  gain  almost  as  ;_nai  BB  enlai  jnnent,  by  using  an  ordinary 

•  Mr.   R.  Carter  risit*  given  mi    excellent  deseriptiou  of  this  apparatus   and  its 
mode  of  action  in  the  k-  I  Mmvli  18,  1865. 
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lens  of  t  bom,  and  a  convex  lens  of  eight  inches  focus 

behind  the  mirror. 


6,— THE  EXAMINATION  OF  THE  VIRTUAL  ERECT  IMAGE. 

It  has  already  been  stated,  that  in  this  mode  of  exam  in- 
)bscrver  must  go  very  close  to  the  put i<  The  lamp  must 

therefore  be  placed  on  the  side  corresponding  to  the  eye  under  exami- 
nation, and  the  surgeon  will  find  it  most  convenient  to  examine  with 
his  r  the  corresponding  eye  of  the  patient,  and  nVv?  vend.    For 

the  examination  of  the  erect  image  the  ophthalmoscope  of  Coccius  or 
Zehender  will  bo  found  preferable  to  that  of  Liebreich,  Not  only  is 
the  illumination  better,  ami  the  corneal  reflex  considerably  less,  but  it 
also  easier,  on  account  of  the  lateral  collecting  lenSj  to  maintain  a 
>d  illumination  of  the  eye,  and  to  keep  the  optic  axis  of  the  obser- 
ver's eye  in  a  line  corresponding  to  that  of  the  patient,  which  is  often 
dimeult.,  if  the  mirror  has  to  be  considerably  turned  in  order  to  catch 
the  rays  from  the  lamp.  If  the  surgeon  is  not  much  accustomed  to  this 
mode  of  examination,  and  the  pupil  is  small,  the  latter  should  be 
dilated  with  atropine,  for  this  will  increase  the  size  of  the  field  of 
vision,  and  facilitate  the  lighting  up  of  the  fundus.  If  the  observer 
and  the  patient  .'ire  hoth  emmetropic,  and  their  ■OQOSUBodataOB  is  sus- 
pended (/.<?.,  if  they  are  accommodated  for  their  far  point,  in  this  case 
for  parallel  rays)  the  surgeon  will  receive  a  clearly  defined  sad  dis- 
tinct image  of  the  details  of  the  fundus.  The  beginner,  however, 
generally  finds  considerable  difficulty  in  completely  relaxing  his  ace 
modation,  mure  especially  as  his  close  approximation  to  the  patient 
mds  him  involuntarily  to  accommodate  Cm-  a  poisi  considerably  nearer 
i  his  far  point)  W.,  he  is  accommodated  lor  more  or  less  divergent 
rays.  This  will  render  the  image  indistinct,  and  necessitate  the  use  of 
a  concave  ocular  lens,  in  order  to  give  the  requisite  degree  of  diver- 
gem  parallel  rays  emanating  from  the  patient's  eye.  in  certain 
mditions  of  the  refraction  cat  her  of  the  patient's  or  surgeon's  eye,  a 
concave  ocular  Lens  is  absolutely  aeoenary  to  render  the  image  of  foe 
fundus  distinct.     Thus,  if  the   pati.  is  emmetropic,  but  th; 

surgeon  myopic,  the  rays  from  the  former  will  be  parallel,  Hid  DC 
OOBBOquenUv  bronghl  to  a  focus  in  front  of  his  ret  ma,  and  a  concave 
lens  Dquired    to   ltivc  them  the  necessary  degree  of  div, 

Qgth  of  this  lens  sin -old  be  such  as  la  neutralize  his  myi 
A  still  stronger  concave  lens  will  be  required,  if  the  < 
oft  at  are  both  myopic,  For  than   the  rays  will 

ion  upon  the 
I    the   patient  hypi  i  iner  may  be 

adufl  distinctly  without  the  aid  of  a  concave 
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the  following  reason : — the  focus  of  the  dioptric  system  of  the  eye 
under  examination,  will  in  this  case  Ku  behind  the  retina,  and  the  eye 
will  therefore  be  adjusted  for  more  or  less  convergent  rays.  The 
emerging  rajs  will  consequently  be  divergent,  and  will  be  readily 
united  upon  the  observer's  retina,  if  Ms  myopia  is  not  too  considerable 
in  degree.  The  same  will  OOOU  if  the  surgeon  is  hypermetropic 
or  emmetmpic,  but  then  he  will  have  to  use  his  power  of  accommo- 
km,  in  order  to  bring  the  divergent  rays  to  a  focus  upon  his  retina. 
If  on  the  other  hand  the  observer  is  hypermetropic,  he  may  also  be  able 
to  examine  a  myopic  or  emmetropic  eye  (if*  the  myopia  is  not  too 
great)  without  the  ai*l  of  a  concave  lens,  for  he  will  be  able  to  unite 
convergent  rays  upon  his  retina,  and  a  Ism  parallel  rays  by  an  effort  of 
the  accommodation.  The  cases  containing  the  portable  ophthalmos- 
copes are  supplied  with  a  series  of  concave  ocular  lenses,  varying  in 
focal  length  from  4  to  10  or  1*2  inches,  and  fitting  into  the  clip 
behind  the  mirror.  The  surgeon  should  srU-rt  the  strength  of  the 
lens  according  to  the  state  of  the  refraction  of  his  own  and  the  patient's 

The  chief  advantage  of  the  erect  image  is,  that  we  obtain  a  much 
larger  image,  so  tlnit  On.-  minute  details  of  the  fundus  can  be  studied 
with  much  greater  accuracy.  This  mode  of  examination  is  therefore  of 
much  importance  in  solving  any  doubts  which  may  exist  with  the 
reverse  image,  as  to  the  exact  nature  or  situation  of  any  morbid  appear- 
ances. Bnt  the  field  of  vision  is  more  limited,  and  the  emnraftJ 
somewhat  more  difficult.  Moreover,  it  is  not  always  convenient  or 
agreeable  to  examine  all  patients  in  such  close  proximity.  The  latter 
may  be  one  reason  why  this  mode  of  examination  is  far  too  much 
neglected  in  England  in  favour  of  the  inverted  image.  As  a  rule,  it  is 
best  to  obtain  a  general  view  of  the  appearances  of  the  fundus  in  the 
inverted  image,  and  then,  if  we  desire  to  examine  any  particular  point 
with  greater  minuteness  and  MCRUttOff,  to  have  recourse  to  the  di- 
method. 


7.— THE  OPHTHALMOSCOPIC  APPEARANCES  OF 
HEALTHY  EYES  (Plate  1,  Figs.  lt  i 

Before  commencing  any  ophthalmoscopic  examination  of  the  fundus, 
t\w  ooaditkra  of  the  cornea,  iris,  pupil,  and  crystalline  lens  should  be 
manned  by  tin  ofatigae  illimimitiaiL    This  fovi&g  beat  dons,  the  same 
nfre*   should   be  viewed   by  transmitted  fight,  i.e.,  the  surgeon 
should  examine  the  eyo  by  the  dii  od  (without  the  interposition 

of  a  convex  lents  )►.  tur,.n   t! ■,  ,llu\  the  patient's  eye),  but  the 

mirror  should  be  held  at  some  di.-  I  ex  18  befae)  from  the  eye 

under  examination.     In  this  way  no  opacity  of  the  refracting  media  can 
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escape  detection,  which  is  not  mj frequently  the  case  if  these  mode 
anamination  are    neglected,  and    the  fundus  only  examined  v. 
inverted  inia^e.     We  can  also  in  this  way  readily  ascertain  tin*  stat«-  of 
refraction  of  the  eye. 

The  examination  of  the  refracting  media  in  a  healthy  condition,  of 
Som  Is  a  negative  result.    Sometimes  small  flakes  of  mucus  may 

be  noticed  on  the  cornea,  giving  it  a  somewhat  irregular  appears 
•  They  disappear  on  closure  of  the  lids. 

It  has  been  already  stated  (p.  229)  that  certain  physiolo 
changes  occur  in  the  lenB  in  advancing  age,  and  we  must  be  upon  our 
guard  not  to  mistake  these  for  commencing  cataract.  The  lens  sub- 
stance becomes  thickened  and  consolidated,  and  the  nucleus  assumes  a 
yellowish  tint,  which  is  especially  apparent  by  reflected  light  Indeed 
lis  opacity  ia  sometimes  so  considerable,  that  it  may  be  mistaken  for 
tolerably  advanced  cataract,  but  on  examining-  the  lens  bytransin 
lighl  (with  (lie  mirror  only)  it  will  bo  found  perfectly  transparent,  and 
the  details  of  the  fundus  quite  distinct. 

On  the  other  hand,  the  healthy  appearances  presented  by  the  fumlns 
ocnli  deserve  and  it  and  most  attentive  study,  in  order 

that  the  man;  v  may  present  may  not  be  mistaken 

for  morbid  phenomena,     It  is  only  by  an  intimate   knowledge  of  the 
many  p?  d  peculiarities  which  may  exist  in  1  perfectly  normal 

we  can  n  imitting  j^rave  errors  in  d  iagnosis.    Beginners 

are  but  too  apt  to  hvanj   DTW  the   examination  of  healthy  eyes  with 
ireless,   "Oh,   tin  hing  the  ma'  fundus    is  quite 

healthy/'  craving  only  after  the  most  marked   pathological  chan 
such  as  large  posterior  staphylomata,  very  deep  excavations  of  the  optic 
nerve,  and  huge  patches  of  atrophied  choroid  \   and  complete ■! 
looking  the  minuter  shades  of  dim  a  healthy  and  morbid 

,t  ion  of  the  fundus,  a  knowledge  of  which  proves  of  the  greatest 
importance  in  prac! 

No.    1    of  the  ophthalmoscopic  plates,   the  reader 
ill  U-  k  by  the  marked  difference  in  the  appearances 

;\nd2,  and  yet  both  illustrate  a  perfectly  healthy 
fundus. 

In  I  Li  taken  from  a  person  with  black  hair  and  a  dark 

brown  iris)  f"  fcraiMM  ftpp  lar,  and  of  a  yellowish 

wh  I  The  blood-vessels  emerge  somewhat  to  the  left  of  1 1  • 

oft!  booh  is  here  of  I  deeper  white.     The  paler  vessels  are  the 

ba  darker  ones  the  veins.     They  r  the  diF< 

they  course  and  divide  in  different    directions,  chiefly 
ii))\v;itil  rds,  and  towards  the  left.     At  some  little  distance  to 

slightly  he  disc,  is  noticed  a  large  dark 

>t,  with  a  BmU  w\  LD  the  centre.     This  is  t  (  lutea^or 

T 
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may  be  most  beautifully  traced  to  their  smallest  divisions,  as  also  the 
large  stems  of  the  vena1  VUVUOOW  as  they  perforate  th-  0,      The 

red  colour  of  the  background  is  also  influenced  by  age  and  the  illnr 
nation.     It  is  of  a  brighter  tint  in  young  persons  than  in  older  indivi- 
duals.    If  the  illumination  ia  strong,  the  brightness  will  be  uniform,  if 
it    if  weak,  it   will  decrease  from  the  disc  towards  the  periphery  of 
fundus. 

I v«( ina  is  extremely  translucent,  and  reflects  but  little  light.  On 
this  account  it  is  not  visible  in  light  eyes,  but  becomes  so  when  the 
fnndus  i  pearing  like  a  thin  gri|  film  or  halo  over  the  back- 

ground.   In  very  dark  eyes,  such  as  those  of  negroes,  the  retina  is  very 
distinctly  apparent,  showing  a  grey  striated  appearance,  especially  in  the 
tfl  dtsc.     These  striae  are  not  ggef  thinks,  due  to  the 

nerve  fibres,  but  to  the  peculiar  arrangement  of  the  connective  tissue. 

8, -THE  OPTIC  Dl 

The  normal  disc  is  subject  to  numerous  and  sometimes  marked 

difFerences  in  shape,  colour,  and  size.     An  exact  knowledge  of  all  the 

peon  D  B  within  the  normal  and  physiological  standard 

necessary  to  prevent  the  surgeon  from  falling  into  errors 

in  diagnosis,  and  mistaking  some  perfectly  physiological  appearances 

gical  imp 

The  anta  rve  is  generally  round,  but  not  pern- 

;il,  having  the  long  diameter  vertical     This  oval 

particularly  striking  is  cases  of  astigmatism.    The  disc  is 

y  of  a  transparent  1 1 -pink  tint,  with  a  slight  admixture 

of  blue.     This  tint   varies  in  appooronoe  frith  the  pigmentation  of  (fee 

rcid;    fchsfl  ia   dark  eye*  the  disc  appears  white  and   glistening, 

ty  tight  eyes  it  assumes  a  more  rosy  hue.    The  admixture 

a  nee  is  made  up  from  three  sources; 

from  the  connective  tissue  of  the 

i  to  the  blood  in  the  capillaries  on  its  expanse,  and 

l  >lnish-gr<  lervo  tubules  lying  in  the  meshes  of  the  cribriform 

The  outline  of  the  disc  appears  sharply  defined,  but  on  closer 

>bservatiori  ?  t  hat  it  may  be  divided  into  an  internal  grey  ring, 

teal    bom  utside  this,   is  the  white  line  of  the 

ic  ring,  which  varies  somewhat  being  broadest  and  most 

apparent  at  tl  side  of  the  disc.     External  to  the  scleral  zoie 

lark  grey  line  of  the  opening  in  the  choroid.     This  choroidal  ring 
is  somewhat   irregular  in  shape  and  colour,  being  most  marked  at  the 

is  often  a  well  defined  deposit  of  pign 
es,  assuming  the  appearance  of  a  broad  black  crescent,  whsoh  is 
itly  mistaken  by  beginners  for  some  pathological  change. 

Y  8 
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The  retinal  vessels  generally  emerge  from  the  central  portion  of  the 
disc,  or  somewhat  to  the  inner  side  of  it.  If  the  division  of  the  centred 
artery  takes  place  after  it.s  passage  through  the  lamina  cribrosa,  the 
division  of  the  main  trunk  into  the  different  branches  can  be  distinctly 
observed.  Whereas,  if  the  division  occurs  before  the  passage  of  the 
trunk  through  the  lamina  cribmsn,  the  main  branches  pierce  the  disc 
in  an  isolated  manner,  so  that  their  point  of  division  from  the  trunk 
cannot  be  distinguished.  The  number,  mode  of  division,  and  course  of 
the  retinal  vessels  vary  very  considerably,  being  constant  only  in  this, 
that  the  principal  branches  run  upwards  and  downwards.  As  a  rule,  no 
main  branch  runs  inwards,  but  only  a  considerable  number  of  smaller 
vessels;  whereas  towards  the  outer  side  only  a  few  very  small,  short 
twigs  are  sent.  The  most  frequent  arrangement  is,  that  an  artery  and 
two  veins  pass  upwards,  and  the  same  downwards ;  but  sometimes 
there  are  two  arteries  and  two  veins.  The  arteries  may  be  readily 
distinguished  from  the  veins  by  being  lighter  in  colour,  smaller,  and 
straighter  in  their  course*.  Moreover,  along  the  centre  of  the  vessel  is 
noticed  a  bright  streak,  so  that  the  artery  appears  to  have  a  double 
outline,  this  bright  stripe  being  due  to  the  reflection  of  light  from  the 
cylindrical  wall  of  the  vessel.  The  retinal  veins  are  of  a  darker  tint, 
larger,  and  more  undulating  than  the  arteries.  On  account  of  the 
greater  ttnuity  of  the  walls  of  the  veins,  and  of  the  blood-tension  being 
less  in  them  than  in  the  arteries,  they  are  somewhat  flattened  and  not 
cylindrical  in  form,  Jlence  the  reflection  of  light  is  very  slight,  and 
the  central  bright  streak  hardly  observable.  The  blood  supply  of  the 
most  anterior  p;irt  of  the  optic  nerve  is  maintained  not  only  by  the 
small  twigs  given  off  to  it  from  the  central  f  the  retina,  but 

also  by  a  series  of  branch  lets  emanating  from  a  vascular  circle,  which 
is  situated  close  to  the  edge  of  the  optic  nerve,  and  which  is  formed  by 
three  or  four  of  the  short  posterior  ciliary  arteries.*  Leber,  moreo\ 
has  found  that  numerous  arteries  and  some  veins  also  pass  directly 
from  the  choroid  to  the  optic  nerve,  anastomosing  there  with  the 
network  of  vessels  which  surrounds  the  nerve  fibres. 

On   closely  regarding   the  surface  of  the   disc,  we  notice   t\i 
colour  varies  at  different  points,  and  that  it  p>  ttoreover,  towards 

the  outer  side,  a  somewhat  mottled  greyish- white  appearance.  This 
grey  stippling  is  produced  by  the  nerve  tubules  seen  in  section,  and 
the  white  dots  or  liin-s  between  them  are  due  to  the  trabecule  of  the 
Bieve-like  lamina  cribrosa.  At  the  point  of  exit  of  the  retinal  vessels 
the  white  appearance  is  very  marked,  and  often  presents  a  little  pit  or 
hollow.  Whilst  the  out  or  portion  of  the  disc  presents  a  mottled  greyish- 
white  appearance,  the  inner  half  assumes  a  much  redder  tint.     The 

•  Vide  Jfiger,  u  EinsMlimg  dea  dioptritehen  Appuratos,"   p.  55;    also  Leber, 
"  A.  f.  O.,"  ri,  1,  5, 
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reason  of  this  is  easily  explained-  As  a  greater  number  of  the  optic 
nerve  Hints,  after  the  entrance  of  the  optic  nerve  into  the  eje,  bond 
over  to  the  inner  side,  the  transparency  of  this  portion  of  the  nerve  is 
much  diminished  by  this  close  super- imposition  of  the  fibres,  and  In  : 
the  details  of  the  lamina  cribrosa  are  hidden.  Whereas  on  the  outer 
half,  the  latter  are  still  very  evident,  as  the  layer  of  nerve  fibres  is  here 
much  less  considerable  and  more  arebed  upwards  and  downwards,  and 
the  white  reflection  consequently  much  more  marked,  Inattention  to 
these  facts  may  lead  ti  nsiderablo  errors  of  diagnosis. 

may  consider  the  normal  redness  of  the   inner   half  of  th«    disc  as 

lologicai,  and  assume  the  presence  of  hypernemia,  or  even  inflamma- 
tion of  this  part  of  the  nerve  ;  or  he  may  mistake  the  white  appearu 
of  the  outer  hall'  I' Of   commencim;  atrophy. 

We  must  now  notice  two  peculiarities  of  the  optic  disc  which  are 
often  met  with  in  perfectly  healthy  eyes,  viz.,  1,  spontaneous  or  easily 

iucihle  pulsation  of  the  retinal  veins;  2,  physiological  excavation 
of  the  optic  uerve. 

The  venous  pulsation  is  characterised  by  an  alternating  increase  and 
diminution  in  the  calibre  of  the  rein-  The  emptying  of  the  vein  com- 
mences at  the  centre  of  the  1  extends  to  the  periphery ;  the 

ling,  on    the  other   hand,    begins   at  the  p  and  extends 

towards  the  centre.     The  venous  pulsation  is  generally  only  visibl- 
the  expanse  of  the  disc,  but  in  very  rare  cases  it  may  even  extend 
beyond  its  margin.     It  exists  probably  in  all  eyes,  but  does   not  gene- 
rally appear  spontaneously.     The  pulsation  may,  however,  be  made  ap- 

nt,  or  rendered  more  marked  and  distinct,  by  slight  pressure  with 
the  finger  upon  the  eyeball,  and  we  may  thus  alternately  produce  a 
complete  emptying  and  re-filling  of  the  vein.  On  a  sudden  relaxation 
of  pressure  which  has  been  continued  for  a  Little  time,  the  veins 
become  rapidly  over-filled  and  swollen,  this  dilatation  lasts  for  about  a 
minute,  and  then  they  resume  their  normal  calibre.  The  respiration 
also  somewhat  affects  the  retinal  circulation;  thms,  an  increase  in  the 
may  be  noticed   during  stroug  expiration,  whereas  a 

p  inspiration  causes  it  to  diminish.     The  vein  and  artery  are  in  an 

■site  state  of  fulness,  the  arterial  systole  being  synchronous  with 
the  venous  diav 

aneons  pulsation  of  the  retinal  veins  is  a  perl- 
pbysioloi  non,  this  is  not  the  case  with  the  arterial  pulsa- 

tion, for  this  only  exists  when  the  intra-ocular  tension  is  abnormally 

eased.      It    ih,    therefore,  ft   symptom  of  great  importance  in   the 

diagnosis  of  a  glaucomatous  condition  of  the  eyeball.     The  presence  of 

was  supposed  to  indicate  a  fluctuation  in  the  intra- 

ocular  pressure,  but  according  to  Memnrsky*  this  [|  Dot  bo.     He  con- 

vi,  2, 107. 
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aiders  it  to  be  a  visible  expression  of  the  action  of  the  forces  which 
regulate  the  blood-pressure  within  the  eye. 

The  physiological  excavation  may  be  known  by  its  being  limited  to 
the  central  portion  of  the  disc ;  it  is,  moreover,  generally  very  small  and 
shallow,  and  may  continue  throughout  life  without  undergoing  any 
change.  Sometimes  the  excavutinn  is  well  marked  and  easily  recog- 
nisable, the  central  portion  of  the  disc  presenting  a  peculiar  white, 
glistening  appearance,  of  varying  size  and  form.  This  central,  glistening 
spot  may  be  oval,  circular,  or  longitudinal,  and  its  size  is  generally  very 
inconsiderable  in  comparison  with  that  of  the  disc  ;  it  is  surrounded  by 
a  reddish  zone,  which  may  be  almost  of  the  same  colour  as  the  back- 
ground  of  the  eye.  The  width  of  this  zone  varies  with  the  extent  of 
the  excavation ;  if  the  latter  is  small,  the  zone  will  be  very  considerable, 
but  if  it  is  large,  the  zone  will  be  narrow,  and  limited  to  the  periphery 
of  the  disc.  The  edges  of  the  cup  are  generally  slightly  sloping,  and 
never  abrupt  or  steep,  so  that  the  excavation  passes  over  gradually  into 
the  darker  zone  without  there  being  any  sharply- -de lined  margin.  But 
if  the  excavation  is  conical  or  funnel-shaped,  the  edges  are  more  abrupt, 
and  the  margin  more  defined.  On  tracing  the  retinal  vessels  from  the 
periphery  towards  the  centre  of  the  disc,  we  notice  that  they  undergo 
]m  en  liar  changes  when  they  arrive  at  the  margin  of  the  excavation,  for 
instead  of  passing  straight  on,  they  describe  a  more  or  loss  a< 
curve  as  they  dip  down  into  it.  This  curve  may  be  very  slight  and 
gradnal  if  the  eup  is  shallow,  but  if  it  is  deep  and  extensive  the  curve 
may  be  abrupt  and  give  rise  to  a  displacement  of  the  vessels  at  its  edge. 
In  the  expanse  of  the  excavation,  the  vessels  generally  assume  a  slightly 
darker  shade,  but  they  sometimes  appear  of  a  lighter  and  more  rosy 
tint,  and  seem  to  be  enveloped  by  a  delicate  veil.  The  excavation  is 
frequently  not  in  the  centre  of  the  disc,  but  nearer  its  outer  side.  A 
very  peculiar  appearance  is  produced,  if  a  glaucomatous  excavation  occurs 
in  a  nerve  having  a  physiological  cup,  for  then  the  two  conditions  may 
for  a  time  exist  side  by  side  |  the  physiological  excavation  is,  however, 
subsequently  merged  in  the  deeper  glaucomatous  cup. 


■THE  OPHTHALMOSCOPIC  EXAMINATION  OF  DISEASED 

EYES. 

Tsa  EuvAornra  BCiou. 


Bet-  :ig  any  ophthalmoscopic  examination  of  the  fundus, 

the  refracting  media  should  always  be  examined   by  the  obliqu< 

mination  and  by  transmitteii  20).     liy  making  this  a 

be  beginner  will  avoid   falling  into  many  an  error  in 

wis  which  might  otherwise  occur,  such  as  mistaking  opacities  of 
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the  cornea,  the  capsule,  or  the  lens  for  some  deeper-seated  lesion.  In 
making  an  examination  iA  the  lens  or  the  vitreous  humour  the  pupil 
should  be  Widely  dilated,  although  an  export  observer  will  often  be  able, 
with  an  undiluted  pupil,  to  detect  opacities  which  are  situated  at 
the  margin  of  the  Lena,  or  the  periphery  of  the  vitreous  humour,  by 
making  the  patient  look  very  far  in  the  opposite  direction,  whieh  will 
enable  the  surgeon  to  look  quite  behind  the  iris.  The  colour  of  opacities 
in  the  refracting  media  will  vary  according  to  the  amount  of  illumina- 
t i.>n,  rod  the  fact  whether  they  are  examined  by  reflected  or  transmitted 
light.  In  the  former  ease,  they  will  appear  in  their  hue  colours,  the 
fundus  being  in  the  shade,  so  that  they  will  look  like  grey  or  whitish 
opacities  situated  upon  a  dark  background.  It  is  different,  lmw* 
when  the  feudal  is  lighted  up  with  the  ophthalmoscope,  for  then  the 
opacities  will  appear  like  dark  f  varying  size   and  form,  upon 

a  bright  red  background,  for  their  surfaces  can  reflect  but  little  Jight, 
and  they  are  thus  seen  in  shadow.  On  this  account,  very  small 
npae  by  a   weak  illumination,  for  in  consequence  of 

tl^ir  vei  »ion,  they  become  invisible  if  the  illumination  is 

too  bright.     It  is  of  much  importance  to  be  able  rightly  to  estimate  the 

h    at    whieh    any    Opacity    m    the   refracting   media   is    shun' 
There  cannot  be  the  slightest  difficulty  about  this  when  the  opacity  is 
in  the  cornea,  the  capsule,  or  the  anterior  portion  of  the  lens,  for  with 
Hi*  oblique  illumination  we  shall  be  able  to  ascertain  the  position  of  the 
opacity  in   iv  the  pupil.      Indeed,!'  es  in  the  anterior 

half  of  the  eyeball  the  oblique  illumination  is  of  most  service,  but  for 
those  in  the  posterior  half  the  ophthalmoscope  should  be  used.  But  it 
is  best  to  avail  ourselves  of  both    i  I  examination.     When  the 

opacity  is  situated  in  the  vitreous  humour,  it  is  more  difficult  to  as 
tain  its  exact  depth.  The  two  following  methods  of  examination  will, 
however,  enable  us  to  decide  this : — If,  for  instance,  the  observer  (in 
the  direct  image)  looks  in  such  a  directum  that  his  visual  line  passee 
ugh  the  turning  point  of  the  patient's  m,  it  will  be  found  that 
point  and  the  corneal  reflection  of  the  mirror  will  alone  remain 
stationary  when  the  eye  is  moved  in  difl'erent  directions.  Any  opacity 
whieh  is  situated  in  front  of  tins  point  will  move  in  the  same  direction 
as  the  cornea,  whereas  any  opacity  situated  behind  the  turning  point 
will  move  in  a  direction  opposite  to  that  i>i'  the  cornea.  The  further 
the  opacity  is  from  the  turning  pomt  of  the  eye,  the  greater  will  its 
excursion  be.  Now  the  turning  point  corresponds  as  nearly  as  possible 
to  th*  posterior  pole  of  the  crystalline  lens.  If  there  should  conse- 
quently be  an  opu  ited  at  this  spot  (posterior  polar  cataract  | 
will  remain  stationary  during  the  various  movements  of  the  eye.  If 
I  situated  in  trout  of  the  posters  i  will  move  in  the 
same  direction  as  the  cornea,  if  the  latter  moves  upwards  the  opacity 
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1— INFLAMMATION  OF  THE  YITREOUS  HUMOUR,— 
ilVALITIS. 

1 1  was  formerly  supposed  that  the  vitreous  humour  was  incapable  of 
undergoing  inflammation,  on  account  of  the  absence  of  nerves  and 
blood- vessels  in  its  structure.  Thanks,  however,  to  the  researches  «.i" 
how  and  Weber,  it  has  been  proved  beyond  doubt  that  t  lie  vitreous 
humour  can  become  inflamed.  Although  these  inflammatory  changes 
generally  eit!  upany  or  supervene  upon  inflammation  of  the 

per  tuniofl  a  and  afaoraid,  yet  many 

tthic   hyalitis  may  occur,  and  that  it  may  be  quite 

•ssibte  to  trace  any  participation  of  the  other  tunics  of  t  he  eye. 

Dr.    Hermann    Pagenstecher   has,    however,    made   a  series  of  very 

interesting  experiments  upon  rabbits,  by  introducing  various  foreign 

lie«  into  the  vitreous,  watching  with  the  ophthalmoscope  the 
changes  thus  produced,  and  tinally  examining  the  eyes  microscopically. 
These  experiments  have  led  him  to  the  opinion  that  the  vitreous 
cannot  undergo  primary  inflammation,  but  that  it  is  always  secondary 
and  nt  on  changes  in  the  neighbouring  tissues.* 

The  inflammatory  changes  consist  chiefly  in  a  proliferation  or 
h\  porplasta  of  the  cells  of  the  vitreous  humour,  which  become  opaque 
and  granular,  and  undergo,  perhaps,  fatty  degeneration.  Sometimes, 
there  is  a  considerable  develop  e  tissue  elements,  or 

e  may  be  a  great  tendency  to  mi  j>|  titration,  and  large  quant  it  i< 
pus  cells  be  formed. 

The  progress  of  hyalitis  is  best  studied  by  watching  what  changes 
occur  whon  i  of  gun  cap,  steel,  etc.,  or  a  dis- 

placed lens)  is  lodged  in  the  vitreous  humour.     If  the  refracting  n>< 
are  sufficiently  clear  to  permit  ithuluioseopie  examination,  we 

•  A  brief  summary  of  his  ?iew§  will  be  found  in  the  "  CeutralbUtt  fur 
mcdiziiiiBchc   WilhensbhafttMi,"   1800,    Xu.    t£  ;     but   ft  full   a<v  i     SXpSR- 

will  be  paHfchdd  in  Knnpp's  *  Archir.  fur  Ophthalmology  and  Otok 
',  re)  Li 
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find  that  soon  after  the  accident,  the  vifafSOIll  humour  in  the  vicinity  of 
the  foreign  body  loses  its  transparency,  and  becomes  somewhat  hazy, 
which  is  due  to  the  proliferation  of  the  vitreous  cells,  and  an  increase 
of  their  nuclei  and  molecular  contents.  The  foreign  body  appears  to  bo 
enveloped  in  a  thin  mist  or  cloud  of  a  bluish-grey  tint,  which  assumes 
a  more  dense  and  firm  appearance  if  much  connective  tissue  is  developed, 
and  a  creamy  yellow  colour  if  suppuration  sets  in.  The  track  of  the 
foreign  body  is  often  visible,  in  the  form  of  a  thin  whitish-grey  opacity, 
like  i  thread,  running  towards  it.  We  sometimes  find  that  these 
inflammatory  changes  in  the  vitreous  humour,  consequent  upon  the 
lodgment  of  a  foreign  body  within  it,  are  idiopathic,  no  trace  of  inflam- 
mation of  the  other  structures  of  the  eye  being  visible,  either  exter- 
nally or  with  the  ophthalmoscope.  Generally,  however,  this  is  not  the 
case,  for  symptoms  of  irido-eyelitis  or  choroiditis  soon  supervene,  and 
the  eye  is  but  too  frequently  lost  through  suppuration. 

Tin  simple  (non-snppurativc)  form  of  hyalitis  may  be  either  acute 
or  chronic.  And  the  opacity  of  the  vitreous  be  either  difluse  or  circum- 
scribed. On  ophthalmoscopic  examination,  we  may  find  the  whole 
vitreous  humour  diffusely  clouded,  wliich  renders  the  details  of  the 
fundus  either  completely  invisible,  or  very  indistinct,  so  that  they 
appear  to  be  covered  by  a  thin  grey  film  or  veil,  lu  this  diffuse  opacity 
may  be  noticed  dark,  thread-like  films,  of  varying  size  and  shape,  which 
may  be  either  fixed,  or  float  about  when  the  eye  is  quickly  moved. 
Neoplastic  formations  of  connective  tissue  are  often  met  with  at  the 
anterior  portion  of  the  vitrous  humour,  close  to  the  posterior  pole  of 
the  lens.  They  give  rise  to  a  more  or  less  extensive  opacity,  which  is 
sometimes  termed  posterior  polar  cataract.  But  connective  tissue  is 
also  formed  mother  portions  of  the  vitreous  humour,  often  in  very  con- 
siderable quantities,  giving  rise  to  membranous  and  filamentous 
opacities,  which,  traversing  the  vitreous  in  different  directions,  may 
perhaps  even  divide  it  into  fibrillar  compartments.  The  true  cellular 
gelatinous  substance  of  the  vitreous  humour  disappears  in  proportion 
to  the  development  of  the  connective  tissue,  and  generally  becomes 
Haul  (synchysis).  In  snch  cases  the  retina  is  often  found  to  be  exten- 
sively detached,  and  the  vitreous  humour  shrivelled  up  to  a  vui *y  small 

■<_■  j  and  chiefly  consisting  of  connective  tissue,  of  an  almost  tendinous 
structure,  interspersed  with  loculi  containing  cells  which  have  under- 
gone various  changes,  and  not  unfrequently  pigment  molecules. 

Although  simple  hyalitis  sometimes  occurs  idiopathically,  yet  gene- 
rally it  is  depended  upon  an  inflammation  of  the  retina,  choroid,  or 
ciliary  body. 

1 1  more  so  is  this  the  case  in  the  suppurative  form  of  hyalitis,  which 
is  but  seldom  idiopathic,  being  mostly  associated  wifcb  purulent  irido- 
cyclitis or  irido-choroiditis,  which  supervenes  perhaps  upon  operations 
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faff  cataract,  injuries,  etc.     As  tin-  cornea  is  but  too  frequently  opaque, 

QT  the  pupil  blocked  up  with  lymph,  it  is  often  impossible  to  trace  the 

disease  with   the  ophthalmoscope.     If  we  are,  however, 

able  to  do  so,  we  sometimes  find  that    the   anterior   portion    of  the 

vitreous  humour,  close  to  tin-  lens,  yields  a  yellow,  creamy  reflex,  which 

may  bo  very  well  seen  with  the    oblique    illumination.      It  is  called 

posterior  hypopyon,  and  is  due  to  pus  in  the  anterior  portion   of  the 

vitreous,  which    may  have    made    its  way  from    the   ciliary  body  or 

anterior  segment  of  choroid,  having  burst    through    the    retina.      In 

such  a  case,  the  other  portions  of  the  vitreous  may  be  found  compara- 

i  !\cly,  or  oven  completely  healthy.    In  other  instances,  the  suppuration 

006an  at  the  posterior  or  lateral  portions  of  the  vitreous,  to  which  it 

may   remain   chiefly  confined,   but   it   may  also    become  general, 

involve  the  whole  of  tJlfl  vitreous  humour.      Panophthalmitis  generally 

ensues,  and  the  globe  gradually  becomes  atrophied,  with  or  without 

i  of  the  cornea  or  sclei 

Tlu  i  of  inflammation  of  the  fitnoai  humour  will  depend 

fly  upon  the  cause,  and   tl  to  which  the  deepei  I 

are   implicated.      I  must   therefore  reter  the  reader  for  a  con- 

m  ef  these  points,  as  well  as  the  question  of  treatment,  to  the 

testes  of  bl  tnd  and  retina.      With  regard   to   the   treatment,  I 

may,  boi  bat  in   the  acute  cases  of  diifuse   hyalitis.  murh 

tit  is  often  experienced  from  salivation,  and  the  periodic  application 

of  the  artificial  leech  bo  the  temple. 


2.— OPACITIES  OF  THE  VITREOUS  HUMOUR. 


presence  of  opacities  in  the  vitreous  humour  is  easily  detected 
with  the  ophthalmoscope  in  the   direct  mode  of  examination.      The 
•  uld   l>e  ordered   to  move   lus  eye  quickly  and  repeatedly  in 
various  directions,  and  then   to  hold  it  still.     These   movements  will 
C&Use  tin  5  to  be  shaken  up,  ami  tlnv  will  float  about  in  the  field 

of  Vision,  and  we  shall  thus  be  enabled  to  judge  of  their  size  and  density, 
and  aguish   between  the  fixed  and  moveable  ones.     When  the 

Id  still,   the   latter  soon  sink  BgHB  SO  the  lower  portion  of  the 
The  excursions  which  tl  make  are  often  very 

considerable,  and  allow  us  to  estimate  approximately  the  degree  of 
fluidity  of  the  vitreous.  The  binocular  ophthalmoscope  is  particularly 
useful  in  the  examination  of  vitreous  opacities,  and  in  determining  the 
different  depths  at  which  they  are  situated. 

We  have  seen   t;  tuple  hyulitis  the  opacity  of  the  vitreous 

assumes  a  diffuse  grey  apj  whole  fundus  in  a  fine 

sight  being  at  the  same  time  greatly  effected.     .Sometimes  the 
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opacity  is  chiefly  confined  to  one  portion,  perhaps  the  central,  in  which 
case  the  yellow  spot  and  the  retina  in  its  vicinity  will  appear  hazy, 
whilst  the  details  at  the  periphery  of  the  fundus  can  be  clearly  seen. 
This  partial,  uniform  opacity  may  shift,  somewhat  when  the  eye  is  moved. 
A  peculiarly  dangerous  form  of  diffuse  opacity  of  the  vitreous  is 
which  occurs  suddenly,  and,  after  clearing  somewhat,  recurs  perhaps 
several  times,  for  it  is  but  too  often  followed  by  detachment  of  the 
retina.  We  must  not,  however,  confound  with  this  the  temporary 
cloudiness  of  the  vitreous  which  occurs  in  glaucoma,  and  which  is  due 
to  a  serous  hypersecretion,  evidently  dependent  upon  irritation  of  the 
ciliary  WW  ft 

Together  with  a  more  at  leas  diffuse  opacity,  we  often  meet 
varioos  circular,  membranous,  or  filiform  opacities,  which  are  due  to 
the  remains  of  blood-effusions,  or  alterations  in  the  cells  of  the  vitreous 
humour,  which  may  have  undergone  fatty,  purulent,  or  pigmentary 
changes ;  or  connective  tissue  elements  may  have  been  formed.  Theeo 
opacities  assume  very  various  shapes  and  forma.  At  first,  perhaps,  the 
patient  only  notices  a  dark  speck  before  his  eyes,  which  lie  cannot  wipe 
away ;  then  thin,  flaky  membianes  may  appear,  which  float  about  and 
assume  different  forms  and  positions  with  every  movement  of  the  eye. 
Between  these  opacities,  the  field  of  vision  may  either  appear  clear  or  be 
more  or  less  diffusely  clouded.  The  nearer  the  opacities  are  to  the 
retina,  the  more  will  they  throw  a  shadow  upon  it*  If  they  are  some 
distance  from  it,  they  may  not  throw  iodividnal  shadows,  bat  only  give 
rise  to  a  general  dimness  of  vision.  The  patients,  as  Von  Grade  has 
pointed  out,  often  throw  their  eyes  periodically  upwards  in  reading,  etc, 
in  order  to  cause  the  opacities  to  move  and  shift  their  position,  so 
that  the  field  of  vision  may  be  momentarily  cleared,  which  of  course 

jMaklatf    tta^aama   •  ~v  ene^n%  *war*%e>au    jJi j4 i ix f+4 1  e~  VfcaW     Y^av««w4itf%     vi*%ewmw4    sw% t mmmh t >■■  # 

of  the  eye  is  aorraapanied  by  an  elevation  of  the  upper  lid,  ami  given  m 

With  the  ophthalmoscope,  we  can  readily  distinguish  these  opaci- 
•  •       m  <1_ft    ftT>»d  f«r  aVMSmw  hiid^w  isiimiiig  varwaw  shar^a.  Kka  dark- 

afcOcaltfiy  in*  that  we  cannot  indinduabse  them,  and  the  whole  fundus 
aaJy  appaars  to  be  hare  and  veiled. 

The  emuuen,  m  warn*  tvparitws  of  the  vitreous  are  by  ar  most  f re- 
e^aautry   me*  with,  is  emeretaso-cawoiditis  puaemau.      The   pceterior 

^  aume  eery  treaty  about  is  it-       Snmetimaew.  however,  the 
ejamm  to  the   greaser  portion  or  even  the  whole  of  the 
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of  some  of  the  vessels  of  the  ohon  .    especially  at   its  anterior 

'i<m,  where  it  is  most  vascular,  and  at  wfcioJl   piruuiion    ti. 
is  thinnest,  and  therefore  most  readily  gme  way;  whereas,  when  the 
effusion  takes  place  in  the  posterior  portion  of  the  eh  is  more 

prone  to  cause  detachment  of  the  retina  than  to  perforate  the  In t  tor  and 
mak'  toto  the  vitreous.     This  is  due  to  fc]  I. at    the  a 

'ion  between  the  choroid  ani  3  at  this  \  ,  lax.  and  tlie 

retina  thioker  than  in  the  region  of  the  ora  serrata.     Sen 
leas  considerable  an  is  generally  procured  at  the 

berior  portion  of  the  fundus,  before  1  B  takes  place.     When 

Mood  has  become  absorbed,  and  the  ttoaOM  If  again  tran^pai 
an  always  discover  changes  in  the  choroid,  such  as  eocl 
et<5.,  showing  tribe  iia?morrhnge  has  ]  I  we  are  also 

somct imes  able  to  cicatrix  in  the  retinn,  when-  ttfce  i 

bean  ruptured  by  the  artoavnaa  tinm  of  blood.   Bel 

I  hat  haemorrhage  into  the  vitreous  humour  occurs  far  more  fre- 
quently from  the  choroidal  vessels  than  from  shose  <>i*  t&e  -  the 
latter  are  not  only  smaller  in  size,  but,  on  account  of  the  peculiar 
arrangement  of  the  connective  tissue  fibrilhe  (Stiitzfax  tna, 
and  the  resistance  offered  by  the  membmna  Iimitans  interna, haemorrhage 
from  the  retinn  Bztends  generally  towards  tin                                     1  the 

We  are  generally  able,  with  the  ophthalmoscope,  easily  tod 
extravasations  of  blood  into  the  vitreous,  as  they  yield  a  peculiar  bri| 

reflex.     But  i*  ige  is  rer 

ip.f  he  possible  to  lighl  I  all.  the  fundus  Iftftlring  quite  dark, 

and  not  affording  the  I  K.     The  sight  is  generally  very  gre. 

and  very  sudden h  iant  having  the  sensation  as  if  there 

was  a  dense  red  mist  or  veil  before  his  eye.     When  the  blood  is  b< ■•_ 
be  absorbed,  fi  bating  opadtJeeof  b  fftifbrm,  ral 

aemhraaOOl  diameter  make  their  appearance,  end  become  rolled 
np  into  d  1  masses  when  the  eve  is  moved.    Some- 

's when  the  absorpr  ana  time,  and  the  vitreous 

has  regained  much  of  its  transparency,  a  fresh  extravasation  takes  place, 
and  this  may  recur  several  times.     Although  the  patient  may  regain  a 
iderable  amount  of  sight  faring  these  intervals,  the  recurrence  of 

d  with    great  anxiety,  as  it  but  too 

lucomatous  comph 

raphj  of  the  eyeball, 

\V)v  :omorrhage   has   been   at  all  considerable,  permanent 

left  behind,  and  may  produce  great  impairment 

ii  detachment  of  the  11.  Miillerf 
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j,  or  filamentous  bunds,  which  float  about  in  all  directions  through 
the  field  of  vision.     They  are  generally  due  to  minute  be* 
or  groups  of  granules  in  the  vitreous  humour,  and  are   quite  physio- 
>gical,  occurring  more  or  less  in  all  eyes.     They  are  bo  minute  that 
they  art'   perfectly  invisible  with  the   ophthalmoscope,  and  this  instm- 
mcnt   is  therefore  of  the  greatest  use  iu  enabling  u  to  did 
between  the  physiological  and  pathological  m.u*uv  oHf-nit-  ■?,  for  directly 
veals  to  us  the  presence  of  opacities  in  the  vitreous,  however  slight 
they  may  be,  we  must  regard  them  as  pathological  pnodmiifc      I  mi 
however,  mention  in  passing,  that  certain  changes  in  the  choroid  and 
in*  may  give  rise  to  fixed  dark  spots  in  the  visual  field  (so-called 
*■  notamata  ").     Wo  euvDa]  obnrrer  mJd,  however,  confound  theft 

with  the  i •  j irn - i r i t •  s  in  question. 

A I  usee  become  very  evident  when  the  person  regards  n 
id  highly   illuminated  object,  as,  for  instance,  the  bright  clear  sky, 
a  very  white  wall,  or  the  brightly  illuminated  field  of  the  MttfTOOOpti  ; 
whereas  in  a  subdued  light,  the  floating  bodies  may  be  hardly,  if  at  all 
observable.     They  are  also  increased  by  fatigue  of  the  eye  from  o 
work,  or  when  the  retina  is  vcr  1  irritable;  the  same  often 

occurs  if  there  is  any  derangement  of  the  nerv-  rn  or  of  the 

digestive  orgaus.  The  situation  of  the  mnsene  may  be  approximn  * 
ascertained,  as  was  shown  by  Listing,  by  making  the  patient  look 
through  one  of  the  minute  apertures  of  the  stenopaic  apparatus,  or  a 
pin-hole  in  a  card.  Now,  if  the  card  is  moved  in  a  certain  direction 
,  upwards),  and  the  objects  also  move  upwards,  they  are  situated 
behind  the  pupil,  whereas,  if  they  move  in  the  opposite  direction,  tiny 
lie  in  front  of  the  pupil.  The  greater  the  degree  of  movement 
farther  does  the  object  lie  from  the  pupih*     The  position  of  the  obj 

be   estimated  with  still  greater  accuracy  by  Donders's  modi-  of 
lamination    /  He  employs  a  diaphragm  pierced  by  two 

small  apertures,  situated  about  one  line  from  each  other,  so  that   I 
shadows  are  thrown  upon  tin-  retina,  and   cover  one  another  by   nearly 
one  half. t     We  must  d  sh  the  muse*  which  have  their  ml 

the  vitreous  humour  from  the  appearances  produced  hy  eyelashes,  mueo- 
ryxnaJ  "Imps  on  the  conjunctiva  and  cornea,  and  the  radii  and  q 

ie  lens.     For  full  information  upon  this  interesting  subject 
■  t'tptics,    1    would    refer  the  reader  to   Dr.    Jago's  admirable  and 
exhaustive  treatise. J 

rt-sighted  persons  are  especially  troubled  by  muses?,  for 
the  ph  vsiological  motes  are  rendered  peculiarly  marked  and  distinct 

♦  Heimboltt  Phymologiacli*  Optik.,  1 

t  Dondcm't  "  Anomalies  of  Accommodation  and  It*  i  i 

ob,  with  its  uae  in  Physiology  and  Medicine,"  by  Jamec  J  ago,  If.D., 
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by  the  size  of  the  circles  of  diffusion  upon  the  retina.     In  consequence 
of  Ibis,  they  often  prove  a  source  of  the  greatest  anxiety  and  trouble 
the  patient     Already,  perhaps,  in  constant  dread  thai  h  i  should 

rapidly  increase,  and  lead  eventually  to  great  impairment  of  vision,  or 
even  total  blindness,  the  appearance  of  1 1  frightens  him 

greatly,  and  causes  him  to  yield  undivided  attention  to  b  gjbfci 

and  to  watch  every  symptom  with  anxiety.  This  is  more  particularly 
the  case  with  those  persons  who  are  dependent  upon  tb  for 

their  livelihood,  or  are  naturally  of  a  nervous  and  anxious  temperament. 
Even  although  we  may  earnestly  and  repeatedly  assure  them  that  those 
physiological  motes  are  not  of  the  si  i  iportance,  and  are  a  source 

of  no  danger,  we  but  too  frequently  {'nil  to  alleviate  their  mental  dis- 
tress. They  seek  advice  from  others  who,  in  their  opinion,  arc  more 
competent  and  willing  to  understand  the  nature  of  their  complaint. 
Amongst  such  patients  the  charlatan  finds  his  most  fervid  and  profit- 
able followers.  I  have  met  with  several  most  distressing  cases  in  wl 
advertising  quacks  have  greatly  frightened  patients  who  complained 
of  these  motes,  assuring  them  that  they  depended  upon  some  secret 
disorder,  and  if  not  speedily  and  properly  treated,  that  they  would  lead 
to  amaun    ^,  of  which,  indeed,  they  weiv  precursory  symptoms, 

Sadi  patients  must  be  cheered  up,  and  prevented  as  much  as  possible 
from  thinking  of  their  ailments.  Their  general  health  must  be  strength- 
ened, and  any  irregularities  of  the  circulation  or  digestive  organs 
removed.  Much  benefit  is  often  also  prod  need  by  the  use  of  dark  blue 
or  neutral  tint  eye-proteoPOTB,  as  they  diminish  the  intensity  of  the 
light,  and  thus  render  the  muse©  less  visible. 

It  has   been  already  mentioned,  in  speaking  of  the  opacities  in   the 
vitreous  humour,  that  the  latter  may  lose  its  normal  gelatinous  0 
sistence,  and   become  partially  or  wholly  fluid.     This  condition,  which 
is  terme<!  fi,  cannot  be  diagnosed  with  certainty  if  there  are  no 

floating  opacities.  An  erroneons  opinion  sometimes  prevails,  that  the  eye 
is  alwayg  soft  in  all  eases  of  fluid  vitreous.  Rut  this  is  not  the 
the  tension  *>f  the  eyeball  varies  according  to  the  amount  of  the  vitreous 
humour,  and  not  according  to  the  nature  of  its  consistence.  Thus  in 
glaucoma,  the  tension  of  the  eyeball  may  be  very  greatly  inerr;i 
owing  to  the  hyper-secretion  of  the  vitreous  humour,  which  may  be 
perfectly  fluid.  Again,  diminution  of  the  intra-oenlar  tension  only 
proves  that  the  of  the   vitreous  are  diminished  in  quantity, 

although  it  must  be  allowed  that  in  such  cases  the  vitreous  is  often 
fluid.  Tremulousness  of  the  iris  is  also  an  uncertain  symptom.  It 
can  exist  only  when   the  iris  its    natural  support    from   the 

crystalline  lens,  either  through  absence  of  the  latter,  or  through  its 
having  become  displaced.  Together  with  fluidity  of  the  vitreous,  the 
diameter  of  the  eyeball  may  have  become  increased,  and  the  position  of 
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the  lens  with  regard  to  the  iris  eomewli at  altered,  and,  then 
account  of  this  loss  of  support,  the  iris  may  be  tremulous.     But  the 
most  reliable  symptom  is  the  presence  of  floating  opacities.      In  staphy- 
loma tons  enlargements  of  the  eyeball,  the  vitreous  is  alwayB  found  more 
or  less  fluid.     The  Ba&U  occurs  if  a  foreign  body  or  a  displaced    I 
has  become  lodged  in  the  vitreous.     Moreover,  when  vitreous  hnn>' 
is  lost,  as  for  instance  during  an  operation  for  cataract,  or  owing  to  a 
wound  of  the   eye,   this   foifl   is  always  made  up  by  fluid,     It  is  of 
importance  to  bo  aware,  if  possible,  of  the  ei insistence  of  the  vitreous 
humour  before  undertaking  an  operation  for  cataract,  in  order  that  we 
may  take  every  precaution  to  limit,  as  much  as  possible,  the  loss  of 
vitreous  which  must  inevitably  occur. 

According  to  Iwanoff,*  fatty  degeneration  of  the  stroma  and  cells  of 
the  vitreous  humour  with  subsequent   fluidity  of  the  latter,  is   n»l  of 
nnfreqnent  occurrence,  more  especially  in  the  aged,  in  whom   it  is  due 
to  senile  decay,  and  is  here  a  quasi  physiological  condition.     It  is  f! 
different,   however,  with  detachment  of  tin-  vitreous  humour,  which  is 
altogether  pathological  in  its  nature,  and  is  of  serious  danger  to  th. 
safety  of  the   eye,  as  it  frequently  leads   to  detachment  of  tin 
It   is  mostly  due  to  some  injury  of  the  eye,  but    is  also  ally 

observed  in  cases  of  staphyloma  of  the  conn,  posterior  staphy- 

loma, as  well  aa  in  consequence  of  extra  cataract  with  or  with- 

out the  loss  of  ritreom     Iwanoff,  however,  states  that  detael 
the  vitreons  humour  is  of  rare  occurrence  after  extraction  of  < 
if  no  vitreous  has  been  lost,  whereas  it  occurs,  as  a  rule,  in  all  cases  in 
which  there  has  been  a  considerable   loss  of  vitreous  hnmour.t     He 
divides  the  detachments  of  the  vitreous,  which   occur  after  injuri* 
auy  kind,  into  two  categories.     In  one   class,  J  the  detachment  OOOBH 
immediately  after  the  injury,  in  consequence  of  the  diminution  in 

tents  of  the  eyeball  and  the  vacuum  which  is  (hereby  produced. and 

which  is  immediately  tilled  with   a  serous  fluid.      Jn  the  other,   tin 

uncut  is  formed  gradually,  and   depends  upon  slowly  progres 

BgM  in   Uw  vitreous  humour,  which   may  probably  be  set  up  by 

various   morbid  processes  in    the   oilier  membranes   of  the  eye.     The 

detachment  which  occurs  after  extraction  of  cataract   may  belong   to 

either  category.      A.<  vact  data  can  be  given  (or  the  <>}»h- 

■opic  diagnosis   of    this   detachment   of    the   vitreous.      Van 

thinks  it  probable  that  the  suddenly- formed,  tolerably  uniform 

opacity  in  the  posterior  segment  of  the   vitreous  which  is  sometimes 

observed  in   sclei  rnent  of  the  vitreous. 

This  opacity  is  especially  characterized  by  the  suddenness  of  its  ap- 

•    w  t  0^xt>S, 

t  Viov  also  Dr.  Ae  GoimVt  Article,  «  A.  f.  O.,"  it,  1,  p.  211, 

.    M  $  "KX  MonaUM./'  1868,  p.  301. 
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m  against  the  ttreoos, 

■  I.  ruble  axtent,  and  by  the  almost  constant 
•u|m  i  i  it.'i;i«  Inn.  mi  of  Hici  retina. 

A   in  '  tug  appoainnoe  is  presented  b 

ohoUittrlm   la   the  IB.      As  this  condition 

111  i  fluid  state  of  the  i 
h  lm  ipaxkling ayn<  slant ).  rl 

mini  ratal*  is  not   al  pi.  j©i  i  known,  but  it  seems 

thai  JW  hftftnorrhaga  batoihe  fitraova,  and  are  tbere- 

jr  drpinti tod  from  the  blood  ;  or  they  may  be  duo  to  fa 
mgna  tn  iltc  \  it  rtHiuK  hutMMtir.     The  appearance  presented  by  cholea- 
111    In   Mm    tritrooua   \h  moat  ehuniot-  ph- 

tooTf tenant  of  the  eye,  q  ibownr  of 

Wghi,  fc|>Jiii. '  tali  is  teen  floating  through  the  Hold  of  vision, 

win  kink    down   to   ttfl   towerntri  when  the  eye  is  again 

Mill       S  yatals   float   aUmt    in   ai  ise  clear 

bt  mton  b  darker  filamentous  opart 

J  nay  avail  adhere,  fringing  them  wit  |  '  tag  lnstrons 

j  l»a\e  «Ko  baaa  met  with  in  the-  laiina.  and  even  between 

bfe  fftftmi  and  oneroid     When  n  th*  antorior  portion 

h«  lens,  they  may  bo  noticed  even  with 
nation.    Von  Oraefb  mentions  a  ease  in  which  al 
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ir  a  fi«r*ign  KkK  boeoaaaa  lodged  In  the  vttreoe*  tanonr,  it  be 

ifce  nwa*  aewr*  and  dnstrucft  iw  inflate  aaatina  of  the 

I  baa|«aaa%lkerwitkwycftiilw«mcoalart.  Thns 

•aga  the  wrote*  taw.  aad  thv  irie  often  become 

,  tW  area,  taronga  waien  law  fi**%n  body  baa  alao 

tMM  eaaejncaona  end  awella  npw  tnns  avadnag  to  increase 

«**•  lav  wm^t  a|  %W  einamnsalion      If  tn»  oajawy  baa  bean 

*  in  taw  xitntvew  kwaaunr  cW  to  the 

>>4*a#cife  nw*  aany  Wl  yevnaee  tuaarvpnyof  Ha?  gfcbev 

*n  teJavaanafr  «W  k»  y#mu  *f  an  ijbtnahnnar  rei.'r 
«  ewu>  aja  yiawfnlfr  ted  lea*  ferine  in*  few  day* 

**ar.  amwery  sanak  down  in 

laA  uui,  i< ,  Vij.i  , .,,■       v*i.  i.    'lX>.   aaa^a  •■»»»  ».,  •».   ^*rm,~,  ^  **  **  ^ >*».?»**   i« 
^^»  .... 

a*#  ******  W>,  iaw^rvnnifcna;  A  w.an  afcJnnwfetyaih  nine 

■^*»  aa  in*  aJaaeW  nnens* v£  Ow  ^nwAanain inoaanaaax aaannaas  a 
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the  vitreous  humour  is  often  more  or  less  diffusely  clouded,  and  dark, 

i ties    float   about    in   it.     When    it    regains  suffiY 
transparency    t<>   penait    of  n    i>phthalmo><  animation  of" 

fundus,  we  not  unfrequcutly  find  that  a  detachment  of  the  retina  has 
occi  I    considerable   extent  ),  ami  that    I    ,  less 

■•nsive  inllammation    of  the  iias  taken  place.      Ill  some  ran - 

fiwtennos.    ho  ^e   may    be   more   fav< 

;*  H  In  .iiLfii  the  injury  may  lie  followed  by  severe  inflammation,  the  foreign 
body  becomes  encysted  in  the  vitreous  humour,  which  gradually  regains 
its  transparency  as  the  inflammatory  symptoms  subside,  and  tiually  the 
[to  itxS  normal  condition,  the  foreign  Ixwly  lying 
innocuous  is  the  ritreotu  humour.     Such  instances  are,  I  very 

rare,  and  can  i  >dv  is  hut  small.     The  fol- 

lowing is  a  brief  OtttKne  of  snch  a  case,  which  came  under  my  care  at 
spital  in  186S.« 

-ainuel  P ,  aged  SO,  was  wounded  in  the  left  eye  by  a  chip  of 

iron  flying  off  a   hammer.     This  was  followed  by  severe  inflammatory 
symptoms,  great  swelling  of  the  lids,  laehrymation,  photophobia,  iritis, 
iter  and    upper   hide  of  the   iris,  quite  close  to    the  perijjl 
•    was   a    small    triangular  opening,   showing    the  passage  of  the 

it,  there  was  a  small  cicatrix  in  the 
-a.     On  his  admission  into  the  hospital  (ahout  a  week  after  the 

|  he  OOUld  only  OOTUkt  tinkers  up   to   I  I    7  or  8   B 

of  the  eye   was  then,  and  remained  throughout,  normal* 

When  t  he  inflammatory  symptoms  had  greatly  subside*!,  a  short  oph- 

xamina  made,  and  it  was  found  that  the  vitrooua 

was  clouded,  with  mentous  opacities  Boating  about  in 

it.     The* iditloo  of   the  much  improved  that  the 

i  No.  I  of  -lager,  and  No.  19  at  the  lens  was 

r,  the  vitreous   slightly  hazy,  yet  permitting  the  optic  disc  to  be 

At   the  outer  and  low.  of  the  vitreous  was 

seen  a  white,  opalescent,   oval  mass,   the  encysted  foreign  body,  whose 

passage  i  the  vitreous  could  be  traced   by  a  faint  bluish  line 

runninc;    towards    it.       A    load,    cirenm-err  nimalion     in     the 

Old  had  occurred    in    its   vicinity,   and   small   jvortions  of  choroidal 

frggfc  ktnerated  around  and  beneath  * 1  -  body.    I  saw 

nt  ocoasionslly  for  some  years  a  lccident;  the  last  time 

was  about  three  years  ago,  and  the  eye  was  then  lie  same 

condition,  and  he  could  use 

I    must  mention,  however,    that    evm  afu  r    I    foreign    body  has  lain 

the  vitreous   humour,   it    may 
inflamm  d  to  atrophy 

!•  awaken  sympathetic  ophthalmia. 
•  V  i>3,  1862. 
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Dr.  Berlin,  of  St  has  lately  called  attention  to  a  fact,  with 

regard  to  the  course  often  taken  by  foreign  bodies  in  the  vitreous,  which 
hail  hitherto  been  overlooked.*  He  has  found  from  his  dissection 
of  eye«  wounded  by  foreign  bodies,  that  when  the  latter  lay  in  the  I< 
portion  of  the  vitreous  humour,  they  had,  in  most  cases,  first  struck 
the  retina  and  choroid,  and,  having  rebounded  from  the  posterior  wall 
of  the  eye,  had  then  sunk  down  in  the  vitreous.  This  was  proved  by 
finding  a  spot  on  the  retina  and  choroid  where  these  had  been  wounded, 
lying  in  a  Straight  line  with  the  entrance  of  the  foreign  body.  Dr.  Berlin, 
moreover,  points  out  the  great  importance  of  accurately  testing  not  only 
fche  bCufceneM  of  vision,  but;  also  the  condition  of  the  visual  field  ;  for  a 
deficiency  in  a  eertain  portion  of  the  field  occurring  immediately  after 
the  injury,  may  guide  us  in  diseovering  the  presence  of  a  foreign  body 
in  the  vitreous,  as  well  as  its  position.  Thus  in  one  case  in  which 
the  field  was  wanting  outwards  and  upwards,  he  diagnosed  the 
foreign  body  as  lying  at  the  inner  and  Imver  quadrant  of  the  eyeball. 
An  incision  was  made  at  this  point,  and  the  edge  of  the  knife  struck 
against  a  hard  body,  which,  however,  eluded  the  grasp  of  the  forceps. 
The  eye  was  excised,  and  then  it  was  found  that  the  incision  had 
actually  grazed  the  bit  of  steel.  If  hemorrhage  has  taken  phi 
greatest  quantity  is  found  about  the  foreign  body.  Dr.  BerlLnf  now 
employs,  like  Von  (iniefe,  the  narrow  extraction  knife,  mak 
the  section  downwards,  but  otherwise  the  Bame  as  in  Von  Gracfe's 
operation  for  extraction  of  cataract. 

The  treatment  must  ho  chiefly  directed  to  subduing  the  inflamma- 
tion. Cold  compresses  should  he  applied  to  the  eye,  and  perhaps  leeches 
to  the  temple.  The  pupil  mast  be  kepi  widely  dilated  by  atropine.  If 
suppurative  iritis  or  irido-cyclitis  is  set  up,  it  may  be  necessary  to  put 
the  patient  rapidly  under  the  influence  of  mercury.  Or,  if  there  is  a 
irlerable  hypopyon,  repeated  paracentesis,  or  a  largo  iridectomy 
be  indicated.  The  latter  should  never  be  neglected  if  the  tension 
of  i  lie  eye  is  increased. 

Willi  regard  to  removal  of  the  eataraetous  lens,  or  of  the  eyeball, 
from  its  setting  up  sympathetic  irritation  or  inflammation,  I  must 
refer  the  reader  to  the  ohftpten  upon  ''Traumatic  Cataract"  and  M  Sym- 
pathetic Ophthalmia."  The  question  may  arise  as  to  the  advisability 
of  removing  a  foreign  body  in  the  vitreous  humour,  and  we  must  be 
lly  guided  in  deciding  thin  by  its  position  and  nature.  Interest- 
ing eases  of  this  kind  have  been  reported  amongst  others  by  Dixon 
(B>  U  O   ft  Rep.,  No.  6)  and  Critchett  (Lancet,  1854). 


valuable  papers  on  "  Foreign  Bodies  in  the  Vitreous,"  "  A.  f.  O./* 
•  Jbtfcirc*  for  Ophthalmology  and  Otology,"  i,  1,  SO, 
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Although  cystirerci  have  been  met  with  in  various  parts  of  the  eye, 
the  cornea,  anterior  chamber,  iris,  and  lens,  as  well  aa  in  the  orbit, 
their  most  frequent  seat  appears  to  be  in  the  background  of  the  eye. 
Tims  Von  Graefe*  states  that  amongst  80,000  patients,  ho  has  found  a 
cysticercus  in  the  deeper  tissues  "f  the  eye  in  rather  more  than  HO  cases; 
in  the  anterior  chamber  three  times,  beneath  the  conjunctiva  five  times, 
in  the  lens  unce,  and  in  the  orbit  09106.  The  youngest  individual  was 
nine  years  old;  abont  90  per  cent,  of  the  cases  occurred  between  the 
ages  of  1  i,  and  nearly  two-thirds  of  the  cases  were  mot  with  in 

men.  In  ESj inland  the  disease  would  seem  to  be  very  rare.  I  have 
only  met  with  one  case  of  cysticercns  in  the  vitreous  diagnosed  with 
the  ophthalmoscope,  which  occurred  in  a  soldier  who  was  sent  to  me 
for  examination  by  Professor  Longmore.  If  the  membrane  which 
envelopes  the  cysticercns  in  the  vitreous  humour  is  not  too  dense,  the 
en tozoon  presents  a  very  peculiar  and  characteristic  appearance.  Its 
original  scut  appOMl  generally  to  be  beneath  the  retina,  and  it  is  only 
ut  a  later  stage  of  its  existence  that  it  perforate!  the  latter  (with  its 
head  first),  and  makes  its  way  into  the  vitreous  humour.  Sometimes  it 
carries  the  retina  with  it,  and  thus  produces  an  e\U  usive  iletacljinent, 
by  which  it  is  covered.  In  other  eases,  it  tears  through  the  retina  and 
lies  free  in  the  vitreous  humour.  Here  it  frequently  becomes  encysted, 
being  su  I  by  a  more  or  less  dense  membrane,  which  may  pre- 

vent the  recognition  of  the  real  nature  of  the  affection.  If  this  is  nut 
the  case,  bur  the  entozoon  is  without  an  investing  membrane,  it  pre- 
sents the  appearance  of  a  pale  greyish-blue,  or  greenish -blue  vesicle, 
Bomewhat  cii  tlask-shaped,  with  a  short  neck  ami   round  head, 

on  wlii eh  the  suckers  may  be  seen.     If  the  animal  is  I  may,  by 

closely  watching  it,  observe  distinct  undulating,  tremulous  movements 
of  its  i.iu  hue,  the  head  being  perhaps  alternately  stretch  el  mi  from, 
or  draws  into,  the  rtccptaculum.  The  position  of  the  latter,  in  which 
the  head  and  neck  lie  when  they  are  retracted,  is  indicated  by  a  small 
white  spot  at  one  point  of  the  vesicle.  The  slightest  movement  of  the 
head  causes  a  gentle  quivering  motion  of  the  vesicle,  and,  on  bright 
illumination  of  its  surface,  We  notice,  especially  near  the  margin,  a 
peculiar  bright  iridescence,  the  play  of  colours  constantly  changing, 
dedly  red  tint .  All  these  minutiae  are  more  easily  dis- 
i  free  in  the  vitreous  humour,  than 
when  it  is  covered  by  the  retina.  If,  in  the  latter  case,  its  movements 
very  mi  isiderable,  ihe  super-jaeent  retina  may  also 

undergo  a  distinctly  tremulous  motion.     Von  Qraefe  baa  been  able  in 
t  cases  to  watch   the  Lent  of  the  entozoon  from  the  very 

<5ommencement.     At  the  outset,  there  appeared  n  delicate  greyish 
opacity  at  BO  bion  of  the  fundus,  aituu  utly  in   t 

A,  f.  O.r  xii,  2,  174, 
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or  between  the  latter  and  the  choroid.     In  the  course  of  three  or  four 
weeks,  the  little  cyRticereus  vesicle  escaped,  in  two  cases  from  the  most 
prominent  portion   of  fchf   opacity  into  the  vitreous  humour.      In  the 
two  other  cases,  the  outline  atf  t>io  reside  became  gradually  more  and 
more  appare nt  from  beneath  the  opacity,  and  was  distinctly  situ., 
beneath  the  retina,  the  latter  lying  either  in  tense  and   close  apposition 
to  ihe  entoxoon,  or  being  separated  by  an  effusion  of  snbretiual  fluid,  in 
which  case  there  exists  a  greater  mobility  of  the  vesicle.     The  la: 
gradually  glides  along  further  and  further  beneath  the  retina,  until  at 
last,  after  perhape  several  months  have  elapsed,  it  breaks  through  into 
the  vitreous  humour.     The  original  position  of  the  cyi  l>eneath 

the  retina  is  indicated  by  the  faintly  recognisable  remains  «»f  a  small 
greyish-white  spot,  from  which  can  be  traced  a  distinct  gr  k, 

if  the  animal  has  made  its  way  for  some  diss  Heath    the   retina 

before  perforation.  Although  opacities  of  the  vitreous  may  appear 
at  the  commencement,  this  is  not  bus  rule,  hut  at  •  later  period  the 
vitreous  generally  becomes  clouded,  and  the  eye  is  finally  loi  low 

and  insidious  choroiditis.  Generally  this  occurs  within  two  years  of 
the  outset  of  the  d 

The  pti-M-iie.  of  u  rvstiecrcus   being  so  extremely  dangerous  to  the 
eye,  Von  Graefe*  was  led  to  attempt  its  extraction.     By  so  doing 
may  be  possible  to  retain  a  certain  degree  of  vision,  to  preserve  the 
shape   of  the   eye,  or  at  the   worst,   to  diminish  the  pain  and  pro- 
tracted course  of  the  atrophy  of  the  eyeball.     He  has  now,  howt 
almost  entirely  abandoned  his   former  modes   of  operating,   and   has 
adopted  the  name  method  M  in  his  operation  for  cataract. t    The 
is  made  downwards  with  the  narrow  extraction   knife,  the  iris  exci- 

capsule  lacerated,  and  the  lens   removed,      lie    then    tears    through 
the   hyaloid   fossa   with    the  blunt    traction-hook  which   he  formerly 
employed  for  the  removal  of  the  lens,  and  passes  it  on  in  the  diren 
<  I"  t Sir*  ,  kly   drawing  it  back   a  little  towards   the 

section.  Hie  wniches  with  great  attention  the  little  tloeculi  of  vitreous 
which  are  thus  brought  towards  the  wound  by  the  retraction  of  the 
hook,  for  as  soon  as  yellowish  threads  and  portions  of  membrane  appear 
in  them,  it  is  a  proof  that  the  close  vicinity  of  the  entoKoon  has  been 
reached.  When  the  cyst  itself  appears  near  the  wound,  the  hook  is  to 
be  laid  aside,  and  the  vulcanite  curette  pressed  a  little  upon  the  eoroea, 
so  as  to  cause  the  lips  of  the  incision  slightly  to  gape,  and  facilitate  the 
exit  of  the  entozoon.  He  recommends  the  same  form  of  incision  for 
the  removal  of  foreign  bodies  lying  in  the  vitnons,  when  such  an 
operation  appears  advisable. 

In  Plate  V,  fig.  9,  will  be  found  an  excellent  illustration  of  the 
appearances  presented  by  a  oysttccrcus   in  the  vitreous.      Liebreich 


*  "A.  £  0.,H  iii,  2,  320,  tad  ib.,  it,  8,  171, 
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in  explanation  of  this  plate,  uThe  parasite,  which  was  originally 
developed  beneath  the  retina,  and  then,  after  perforating  it,  peneti : 
into  mi*  humour,  could  be  seen  with  such  perfect  distmctneWi 

that  the  undulating  movement*  and  enaretations  of  the  vesicle  con Id 
not  only  be  ofa  |4  its  outline,  but  also  at  the  posterior  wall,  whieh 

could  be  distinguished  through  the  anterior  wall.  This  was  fftpmriftflj 
the  case  towards  the  centre,  where,  as  the  red  tint  in  the  illustration 
shows,  more  light  can  shine  through  than  at  the  margin,  on  which  the 
Light  ['alls  more  obliquely,  and  consequently  suffers  greater  reflection. 
The  neck,  especially  at  its  junction  with  the  vesicle,  is  of  an  opaquer 
tint,  and  studded    wilh  minute   white  alky  particles).      This 

more  opaque  portion,  where  the  neck  joins  the  reticle,  is  also  the  most 
linn,  and  we  must  endeavour  to  seize  it  here,  if  we  wish  to  extract  the 

niaJ.  In  a  case  upon  which  I  operated  last  winter,  I  succeeded  in 
seizing  it  at  thin  point  with  the  cnnula  Bwcepe,  introduced  through  the 
By  means  of  an  ophthalmoscope,  which  was  fixed  to  the 
forehead,  I  illuminated  the  animal  and  the  instrument,  so  thai  1  muld 
see  them  aeeurately.  In  the  illustration  we  recognise  at  bbe  bend  two 
suckers  (the  other  two  being  placed  posteriorly),  and   the   bueeal 

which  is  directed  upwards.  The  shape  of  the  In  ud  did  not 
always  present  the  appearance  depicted  in  the  illustration,  but  varied 
in  a  very  tanner." 

In  rare  i  the  formation  of  new  blood-vessels  in  the  vitreous 

may  be  observed  with  the  ophthalmoscope.  Thus  Becker*  saw  new 
rmed  upon  the  anterior  surface  of  an  abscess  in  the  vitreous 
humour,  and  again  in  purulent  infiltration  of  the  vitreous  ;  in  the  latter 
case,  the  vessels  were  situated  close  behind  the  lens,  and  were  distin- 
guishable with  the  naked  eye,  Beeker,f  moreover,  narrates  an  extra- 
.  i  nary  case  of  an  independent  neo-plastie  formation,   in  which  the 

Deotkn  between  the  newly-formed  vessels  of  the  growth  and  those 
of  the  retina  could  be  distinctly  trae. 

4.— PERSISTENT  HYALOID  ARTERY. 


hyaloid  artery  generally  shrivels  up  and  disappears  during  the 
Inter  park  In  some  rare  instances,  however,  remains  of 

►us   humour  have  been  subsequently  traced  with   the 
almoscop  in  the  form  of  a  short,  dark  stripe,  or  of  a  dark 

thread  running   through   the  vitreous   humour   from   the  optic   disc 
towar  t     portion  of  the  lens.      If  the  vessel  is  still  patent 

and  carries  blood,  as  was  noticed  by  Zehender,J  it  appears  like  a  red 

i  fiber  die  Wiener  Angenklitrik,"  114,  t  Ibid.,  106. 

I  «  KL  MonaUbl.,"  1863,  269. 
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/lit  ;  which  in  this  case  underwent  considerable  tuuln- 

mm  whim  the  eye  was  moved,  the  vitreous  humour  being  evidently 

ftiinl      I.h  Irr  icli  •  i< '  ords  a  case  in  which  there  existed  a  physiological 

-  n|»  r,j  i  In   optfa  nerve,  together  with  the  persistent  hyaloid  artery,  and 

Hi<   I  lid    bi  diftilLoUy  traced  up  to  its  point  of  origin  from  the 

ral  artery  of  I  he  retina.   A  remarkable  case  is  reported  by  W*  cker,t 

Im  li  ii  I  raiihpurent  hyaloid  canal  existed  in  both  eyes  of  a  patient. 

Sim Kit  inch  [   haN   recently  re <Ied  a  very  interesting  case  in  which  the 

nphtliahitnitoopc    revealed   in   one    eye  the  presence  of  a  greyish-bluo 

mombron  uin I   humour,  which  was  connected  posteriorly 

wrlli  ill.  h  ini;i  in  (he  Immediate  vicinity  of  the  optic  disc,  veiling  the 
Upper  third  of  the  hitter.  More  anteriorly  the  membrane  passed  over 
iiiIk  ii    ii  iJinaL  which,   spreading  out  again  a  little, 

the  lens.     Whilst  the  anterior 

devoid  of  blood-Temeto,  the  same  was  not  the  case 

With  tilt  pimtcnor  purr,  for  M  t lie  pale  blue  membrane  near  the  retina 

VHioli  could  be  obftervcd.  w  hieh   could  be  distinctly  traced  as  passing 

those  of  the  retina.     This  membrane  was  probably 

MM  arrest  of  development  in  connection  with  the  hyaloid 

ftrta  **mbled  cloeely  *  case  reported  by  Becker.  § 


I  mi,  mn 
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1.— HYPEREMIA  OF  THE  RETINA. 


Wb  may  distinguish  two  forms  of  hyperemia  of  the  retina,  via. : 
the  arterial  or  active,  and  the  venous  or  passive.  The  former  is 
generally  <ud  is  characterized  by  the  patient  experiencing  some 

symptoms  of  irritability  in  the  eye,  such  as  photophobia,  lucbrymation, 
subconjunctival  rodnPSS.  and  an  inability  to  continue  for  any  length  of 
time  any  work  which  necessitates  a  Btrong  eflbrt  of  the  accommodation. 
There  are  often  also  subjective  symptoms  of  an  irritable  state  of  the 
retina,  snch  as  flashes  of  light,  etc.  On  examining  the  eye  with  the 
ophthalmoscope,  we  find  that  the  optic  disc  is  abnormally  red  and 
flushed,  on  account  of  the  increased  injection  of  the  capillary  twigs 
Opon  its  surface.      If  this  increased  vascularity  is  very  pronounced  at 

margin  of  the  disc,  its  outline  becomes  somewhat  ill-detined  irom 

its  similarity  in  tint  to  the  surrounding  fundus.   The  size  of  the  arteries 

may  be  slightly  increased,  and  the  smaller  branches  are  more  numerous 

and  apparent,  which  is  especially  observable  in  the  region  of  the  yellow 

spot.     The  retinal   veins  are  also  somewhat  dilated.      According  to 

Stellwae;  f  less  considerable  portions  of  the  fundus  are  rendered 

almost  uniformly  red  by  a  very  delicate  and  close-meshed  network  of 

vessels.    It  must  always  be  remembered,  that  the  degree  of  vascularity 

and  optic  disc  varies  much  in  different  individuals,  and  in 

,ri  reni  complexions.     Thus,  it  is  less  marked  in  pale  and 

anaamic  individuals  than  in  the  florid  and  pit  If  only  one  eye  is 

■es  presented  by  it  should  always  be  compared 

with  those  of  the  other  eye,  as  this  will  enable  us  more  accurately  to 

estir  ;  vascularity  of  the  retina,  and  guard  us  against 

rOT  in  di 

Arterial  hypenemia  of  the  retina  iB  generally  dependent  upon  causes 
which  excite  an  increased  vascularity  of  the  eye,  thus,  it  may  be  artifU 

\     produced   by    the   application    of  a    drop    of  some    astringent 
collyrium  to  the  conjunctiva.     It  is  often  due  to  prolonged  exposure 
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greenish  stria?.  This  was,  however,  only  observable  by  a  weak  illumi- 
nation, and  in  the  direct  mode  of  examination.  The  opacity  shades  off 
towards  the  periphery,  gradually  and  imperceptibly,  into  the  transparent 
normal  retina,  which  not  un  frequently  remains  quite  unaffected.  The 
serous  infiltration  is  especially  marked  in  the  vicinity  of  the  optic  disc, 
but  gradually  diminishes  in  intensity  towards  the  region  of  the  yellow 
spot,  on  account  of  the  decrease  in  the  thickness  of  the  retina  at  this 
point.  Hence  the  choroid  also  shines  through  more  distinctly  here,  and 
thus  lends  a  redder  tint  to  the  macula  lutea.  Indeed  this  redness  is  some- 
times so  very  striking,  more  especially  on  account  of  its  contrast  with 
the  neighbouring  greyish  opacity  of  the  retina,  that  it  might  be  readily 
mistaken  for  an  effusion  of  blood.  The  periphery  of  the  retina  is  often 
quite  free  from  serous  infiltration,  and  the  details  of  the  choroid  can 
then  be  plainly  distinguished  at  this  point.  The  optic  disc  is  always 
somewhat  swollen  and  cedematous,  and  its  outline  indistinct  and  ill 
defined,  the  choroidal  and  sclerotic  margins  being  rendered  unapparent 
by  the  serous  infiltration.*  The  retinal  arteries  generally  show  but  little 
alteration  in  their  appearance,  being,  perhaps,  only  slightly  veiled,  and 
a  little  attenuated.  The  veins,  on  the  other  hand,  are  strikingly  hyper- 
irtmV;  they  are  large,  dark,  tortuous,  the  latter  being  especially  marked 
in  r  he  smaller  branches.  On  close  examination  we  may  often  notice  that 
t  hi  rttttia  do  not,  throughout  their  whole  course,  lie  always  on  the  same 
Irvrl,  hut  here  and  there  dip  a  little  into  the  effusion,  or  are  pushed  a 
little  outwards  (towards  the  vitreous)  by  it.  In  the  former  case,  ( 
will  wvm  slightly  Mm  I  veiled,  in  the  latter,  the  portion  which 

i>  ihuvhI  to  tlu*  observer  wiD  appear  peculiarly  dark  and  visible.  These 

^uished  with  the  binocular  ophthalmoscope, 
mi  in  the-  ereel  image,  There  are  also  sometimes  small  extravasations 
,i  blood  on  or  beside  the  vessels.     The  sight  is  always  much  affected, 

times   ao   considerably    that  the  patient   cannot    distinguish    the 
hRgtfl  lotters,  or  count  fingers.     The  field  of  vision  is  also  contracted, 

i  i  Ik    |>!i> -ripheral  |K>rt ion  of  the  retina  is  unaffected,  the  correspond- 
inif  portion  of  the  Held  will  not  be  impaired.     The  first  complaint  of  the 

iil   the   retina  is  chiefly  recognised  with  the  ophthalmoscope  by  the 

jjhj  purvi'o  whioh   thi    retina]  veins  describe,  for  although  the  retina  may  be  very 

,  Ihmvm.I  bj  teroua  infiltration,  it  vet   remains  transparent,  or  only 

nw^»  tfcv  L  hkf  dilluae  opacity,     Hence  oedema  of  the  retina  may  easily 

,-ry  slight  detachment  of  the   latter,  indeed,   it  would  be 
n  rr-  «...  k»  iisaibtaiali  batwaaa  these  oondttioai  i  monowm,  aim  <>('  Mm  ttHSam 

hJm  julti  Vi *      U  unoff  describes  (in  a  very  interesting  paper  on  (Edema 

Inuige*  which  the  retina  undergoes  from  these 

i  a*lia*i     i  end  aaowf  ll°*  TW7  ***&  l*c«n»  are  formed  in  it,  leading  to  its 

a  weataWrablr   thickened.     Hs    found  these   laciuue  chiefly  at    the 

m^  m  5itaa»  near  the  ora  aerrata,  at  the  equator,  and  quite  close  to  the 
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irritability  of  the  eye.     In  the  treatment  of  venous  hyperemia,  onr 

attention  mast  be  chiefly  directed  towards  the  prevention  of  any  dis- 
turbance and  ton  of  the  venous  system.  The  fun  the 
t,  liver,  and  uterus  must  be  regulated,  and  special  care  be  I 
rait  determination  of  blood  to  the  head.  Much  benefit  is  often 
di  rived  from  hot  stimulating  foot-baths,  and  a  course  of  mildly  pnrg:i 
mineral  waters.  The  congestion  of  the  retinal  circulation  is  best. 
relieved  by  Heurteloup's  artificial  leech.  It  nhonld  be  applied  pcriodi- 
crdly.  at  mnrvals  of  six  or  seven  days,  and,  if  the  patient  is  anemic  or 
in  feeble  health,  but  little  blond  (£  or  }  of  a  cylinder)  should  be  taken 
or  dry  (Tapping  should  be  substituted. 


■2—  INFLAMMATION   OF  THH  RETINA. 

Before  I  pass  on  to  the  description  of  the  different  forms  of  retinitis 

!i    gain   their    distinctive    characters    either  from  the  anatomical 

company  them,  or  from  th»  itional   affections 

which  have  given  rise  to  them,  it  will  be  well  to  consider  the  various 

phfhalmoeoopio  and  anatomical,   which  are  mure  or  less 

tiou  to  all  forms  of  inflammation  of  the  retina,  and  which  may  be 

\ ill  groaped  nnder  the  head  of 

Idiopathic  Retinitis. 

Practically  we  may  divide  this  into  two  principal  forms*  In  the 
one,  the  pathological  changes  are  chiefly  those  of  oedema  of  the  retina  or 
of  a  serous  infiltration  uf  its  connective  tissue;  in  the  other,  the  inflam- 
matory changes  affect  the  p  icturo  or  parenchyma  of  the  retina; 

lish  a  serous  and  a  parenchymuln*  form  of 
idiie  nuris.      The  former  is  generally  acute,  the  latter  m 

chronic  in  its  OOUT 

retinitis  doe-  rise  to  striking  ophthalmoscopic 

is  not  always  easy  to  diagnose  this  disease  if  the  effusion 

is  but  slight,     This  is  especially   the  case  if  a  strong  illumination  is 

employed,  tor  these  delicate  changes  in  the  retina  are  best  observed  by 

a  moderate  degree  of  illumination,  and  in  the  erect  image.     Serous 

retinitis  is  chit.*  pcarance  of  a  very  delicate,  bluish 

grey  Of  t>lui>h-green  veil,  which  t  face  of  the  retina, 

ami  >e  epithelium  and    vessels  horoid.      The    opn< 

whi'  I  considerable   portion  of  the  retina,  is 

I   presents  no  ma  ira,  dots,  or  patches.     It  is 

y  weak   ilium i  and    a  considerable  magnify 

:it  st  r i a  t  i o  n  o  f  tl i c  o pac i  t  y .     Manth  n c  r  • 
a    two  cases  in  which  uitis    presented   very   peculiar 

•  "  Lclirbueh  dor  Ophthalmoscopic'/'  IMtt. 
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bypenEmic,  and  of  a  reddish  grey  colour;  its  outline  is  irregular 
anil  indistinct,  passing  insensibly  over  into  the  retina,  without  any 
clear  line  of  demarcation.  The  swelling  is  due  to  serous  infiltration  or 
inflammatory  exudation,  which  may  have  extended  from  the  retina  to 
the  optic  nerve,  or  vice  vend.  If  the  effusion  is  serous  in  chars i 
opacity  will  be  of  a  pale,  greyish  pink,  or  awn  colour ;  but  where  there 
il  much  exudation  of  lymph,  it  will  be  more  opaque,  white,  and  perhaps 
somewhat  glistening.  If  the  exudation  occupies  the  more  external 
layers  of  the  retina,  the  vessels  may  be  observed  to  pass  distinctly  over 
it  without  any  dipping ;  whereas,  if  it  is  situated  in  the  inner  layers  of 
the  retina,  or  quite  on  the  surface  of  the  disc,  the  vessels  will  be  more 
or  less  interrupted  and  hidden  by  it.  The  retinal  arteries  are  sometimes 
but  slightly  changed  in  appearance,  in  other  esses  they  are  more  or  leas 
diminished  in  size,  and  rendered  indistinct  by  the  exudations.  The 
veins  are  increased  in  size,  darker  in  colour,  and  their  tortuosity  is 
generally  very  marked. 

Blood  extravasations  of  varying  size  and  extent  are  strewn  about  on 
and  around  the  blood- vessels  in  different  portions  of  the  retina,  as  well 
on  the  optic  disc  and  its  vicinity.  If  these  extravasations  are  situated 
in  the  inner  portion  of  the  retina,  they  will  present  a  peculiar  striped 
Or  striated  appearance,  their  edges  being  irregular ;  which  is  due  to  t  he 
radiating  4  the  optic  nerve  fibres,  between  which   the  blood  is 

effused.  If  the  haemorrhages  occupy  the  more  external  layers  of  the 
retina,  the  effusions  will  be  round,  and  have  a  smooth  uniform  appear- 
ance quite  free  from  stria?.  The  exudations  into  the  retina  also  vary 
ami  appearance.  Sometimes,  they  look  like  small  white 
li  )ts  strewn  about  singly  or  in  small  clusters.  In  ox 
Cases,  tin  form  well  marked  white  patches  or  flakes  of 

Iges  of  which  are  perhaps  fringed  by  the  smaller 
dots.  The  colour  of  these  exudations  varies  from  a  greyish  white  to  a 
creamy  <ml,  ami  thry  often  have  a  peculiar  glistening  appearance,  which 
is  due  to  tin  Tatty  elements.     They  are  met  with  in  dif- 

!  parts  oi  na,  bat  especially  *u  an^  around  the  optic  disc, 

D  I  In   ragj  yellow  spot. 

Although  1  have  used  the  term  exudation  for   these  patches  in   the 
at  this  is   not    always  quite  In   (he  strut 

hii  ion  trf  i  he  term,  for  they  are  often  due  to  inflammatory  changes 
in  fchfi  OOnneotivS  tissue  or  nerve  element*  of  the  retina,  giving  ris< 

Mifenitioii  of  the  cells  and  their  contents,  or  they  are  caused    by  a 

amorphosii  <«f  a  fatty  or  colloid  nature.     But  as  it  is 

difncnlt)  end  often  quite  impossible,  to  distinguish  ophthaJmoscopieally 

)>viv  different  products,  and  as   the  term   exudation  has   ) 

rally  accepted,  I  have  thought  it  best  to  retail 

When  the  exudations  are  situated  in   the  external  portion  of  the 
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patient  is,  generally,  that  he  notices  a  grey  film  or  veil  before  his  < 
which  gradually  increases  in  thickness  and  surrounds  the  various  obj< 
hiding  them  more  and  mora  from  the  sight,  until  he  be' 
totally  blind.     With  all  this,  the  external  appearance  of  the  eye  remains 
normal  and  healthy,  excepting  that  the  pupil  generally  becomes  sluggish 
and  somewhat  dilated, but  even  this  is  not  always  very  marked,  and  might 
be  easily  overlooked.     There  is  no  marked   photo  phobia,  lachrymatinn, 
ciliary  injection,  or  intense  pain,  none  of  the  symptoms,  in  short,  which 
are  still  so  often  erroneously  described  as  eharac  tens  tie  of  innamm  at 
of  the  retina,  but  which  are  not  due  to  retinitis,  but  to  hypereosthesi 
the  retina — two  perfectly  different  a ffeelions.     We  shall  see  hereafter, 
to  what  grave  errors  in  treatment  ft  diagnosis  of  retinitis   from   these 
symptoms  but  too  frequently  leads.     It  must   be  particularly  remem- 
bered, that  in  serous  retinitis  the  Ophthalmol  mptoms  are  w 
•o  marked  and  striking  as  might  be  expected  from  the  grant  impairment 
of  sight,  the  latter  being  probably  chiefly  due  to  the  compression  of  the 
nerve  elements  by  the  serous  effusion. 

The  should  always  be  very  guarded,  because  if  the  affec- 

tion Lists  for  some  time,  the  nerve  elements  of  the  retina  may  be<  • 
atrophied,  and  the  sight  be  permanently  destroyed    Origin,  thil  form 
may  pass  over  into  a  more  chronic  inflammation,  affecting  chiefly  the 
.  ma.  of  »he  retina,  and  giving  rise,  perha]  i senses  of  the 

is  humour.     The  danger  of  detachment  of  the 
retina  must  also  be  borne  in  mind. 

The  trtmtmt'iU  should  be  chiefly  directed  towards  relieving  the 

inal  vessels,  and  for  this  purpose  local  depletion  b\ 
means*!  ticial   leech  will  be  found  most  efficacious.     The   I 

and  skin  should  bo  maintained  by  saline  dinn 
and  diapl  A  pair  of  dark  bine  glasses  should  be  worn  so  as  to 

st  all  glare  and  bright  light.     All  employmet 
the  eyes  mast  bfl  forbidden  until  they  have  qn:  red. 

In  m$    retinitis,    the     Hianges  are  Dot   eon  Hard 

i  serous  infiltration  of  the   oonne  bni  this  and  the 

i   other   inflammatory   change*, 
euch    as  proliferation    of   the    eeffln,    hypertrophy,  sclerosis,  and   t 

a.     The  of  the  count 

noco  ohieflj  confined  bo  the  membrana  lini 

ma,  or  affect    the   basks  oonneotive   tissue   which   perados   ih«- 
ia   in    a  vertical  direction,  and  supports  the    other  element*   lk« 
e*   framework.     0  16M  various    ohanges,  the   ophthal- 

moscopic  appearances   are    far    more    marked    and    striking  than  in 
e   AM  .     The    optic    disc    is    opaque,  what 

•  Vi.le    hraooCPi  n  pAjHTa  on  in  tbo  "  KJ.  MonaU- 

k|*rt«r.  18»,  1  iXn  in  the*  "  Archir.  £  Ophthalmologic/*  li,  1.  136, 
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the  swelling  and  oedema  in  and  around  the  optic  disc  subside,  so 
.rains  a  more  sharply  defined  outline.  The  sight  at  the 
9  time  improves  considerably,  and  this  amelioration  may  become 
But  the  disease  does  not  always  run  so  favourable  a 
^uim',  fiT  the  iHTvr  atemanta  of  the  retina  may  have  sugared  io  ooaa- 
skkrebly  us  to  render  any  improvement  of  the  sight  impossible.  This 
may  bo  due  cither  to  the  inflammatory  changes  (sometimes  even 
■jjnTninfl  a  purulent  character)  which  they  have  themselves  under- 
gone be  great  hypertrophy  and  sclerosis  of  the  connective  tissue, 
•  lies  more  and  more  upon  the  nerve  elements,  compresses 
Ihem*  end  gradually  leads  to  atrophy  of  the  retina.  If  the  optic  m 
Wee  been  much  implicated  in  the  inflammatory  process,  the  atrophic 
ejbengee  may  elets  commence  in  it 

1    the  bloud- vessels  often  undergo  sclerosis  and  fatty 

de<t'ncr«ti«»n,  hccoming  thickened,  and  the  channel  of  Hie  eejeel  per* 

ee|M  JJIMlHnd       The  blood-vessels   then   assume   the  appearance  of 

vkiludi  I  »ith  S  small  central  red  streak  of  blood  flowing  through 

tfeeui       Ah  tlii*  change  in  the  coats  of  the  vessels  may  take  place  to  a 

MteAw  or  lees  extent  in  all  forms  of  retinitis,  I  do  not  think  that  it  is 

iftkl  |  special  form  of  it,  even  in  those  instances  in  which 

nmrr  e  very  considerable  extent,  affecting  perhaps  nearly  all   the 

»  ceeelo,  as  in  some  rare  and  very  exceptional  cases  recorded 

i  Lt  and  Iwanoff.     The  latter  has  proposed  to  call  it 

retinitis/'      In  the  case    mentioned    by  Nagel,  all 

m  ami  their  branches  were  changed  in  both  eyes  into  white 

closer  examination,  were  observed  to  be  pervaded  by  a 

•  :.     Only  very  few  of  the  «maB   arterial 

t\\  colour.     The  veins,  on  the  other  hand,,  were  normal 

^h  somewhat  narrow  and  irregular  in  calibre.    At 

-,    were  a  ft -w  fine  vemleta  changed  ink*  white  bands. 

w  liit.n  appearance  of  the  blood-vessels,  it  might  easily 

.     .,.-  d,e\  wnv  bloodless,  and  the  case  be  mistaken  foroej 

1  artery  of  the  retina.    The  difference  between 

.,  Imwever,  be  best  distinguished,  as   has  been 

Mention  to  the  two  following   points:— I.   If 

ire  course,  we  should   commence  the 

ion  from  a  point  where  it  is  still  red,  and  trace 

tho  vessel.     If  it  is  bloodless,  we  can  observe 

*W  eveeol  going  on,  and    the   thickness    of   the  latter 

*eeM*M  if  there  is  hypertrophy  of  the  coat  there  is 

\  nether  method  is,  to  throw  a  very  small 

if  the  vessel  which  we  wish  to  examine. 

^^  •  K»*.l«~  OphthahnnlogiqiuV'  2nd  edit.,  ii,  S13. 
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retina  (in  which  case,  they  are  generally  doe  to  proliferation  of  the  cells, 
or  colloid   ii  m  of  the  external  granular  la yer  with 

1 1 a  membrana  limitans  externa ;  '  I y er  becon 

ieqnently  affected  ,i,  w<-  find  thai t In -y  ftflbvd  the  app  ..,th 

grroyisb- white  or  cream- eoloortd,  perhaps  glisten:  h  do 

nut  ihoffl  I  arrangement,  and  are  evidently  situated  beneath  tin? 

retinal  vessels,  for  the  latter  pass  over  them  without  dipping  ii 
or  being  interrupted  Of  veiled  in   their  course.     We  may  at  the  same 
time  often  notice   that   fabfl   ahflffoM   in   the  vicinity   of  the  exudations 
is  undergoing  certain  inflammatory  changes,  which  consist  ehiefly  in  a 
thinning  ofthe  epithelium  and  an  absorpt  ion  ..fits  pigment,  mm  that  tlie 
el 'toroidal  vessels  become   more  apparent.     The   stroma   of  fefa 
also  becomes  affected,  and  it  is  now  no  longer  a  ease  of  simple 
hut  of  cboroido-r.  When    the   retinal   exudations  subse 

become  absorbed,  we  tind   that  extensive  changes  in  the  choroid  i 
taken  place  beneath  them.     In  such  cases  the  inflammation ,  tithOQgli 
apparently  chiefly  affecting  tlie  retina,  o!  .■lenocs  in  the  choroid, 

and  extends  thence  to  the  retina. 

inflammatory   changes    may.    1 
the   :n ner  portion  of  the  retiua.   giving   rise  at    first  to    hypertrophy 
of  the  stroma,  formation  of   nuclei    in  the    layer  of  tlie  optic  ne 
fibres,    and    neo-plastic   formations    of  conn  issue    (Iwnnoff).# 

These  fibres  of  connective  tissue  are  often  arranged  in  bundles,  and,   if 
they  increasi  atity,  they  may  gradually  comp 

and  destroy  the  nerve  lilu  l-res  and  gang' 

may  also  undergo  pi  in   and   BC  nnd 

subsequently   perhaps  fatty  degeneration.      Another  very  interest 
fact  is,  that  in  this  form   of  retini'  emhrana   limitans  interna 

hi  Domes  thickened,  and  occasionally  shows,  at  ee  its,  smal' 

iich  bulge  in  to  the  vitreous   humour.     The   1. 
affected,  becoming  hazy  and  pervaded   by  opacities,  which  an 
obsi  posterior  |  Detachment  of  tlie  iv 

form  of  retinitis  is  very  frequently  rido- 

r  irido-ehomithtis.  nn.l  tin  illy  commences  at  tin   | 

in  of  the  retina,   near  the  ora  serrnta,  and  extends   ! 

\VTien  these  inllatnmatory  exudations  an? 
situated  in  the  inner  layers  of  the  retina,  we  Bad  that  they  are  rather 
striated  in  appearance,  and  th  tinal  ve*v  sing 

straight  and  uninterruptedly  -en   to    d 

here  and  there,  beooming  indistinct  or  even  Invisible  al 

t  the  di  time,   tlie  exudation! 

haomorrhagic  etlii  onderg  in  the  ou 

lation  be  I  -  v  ehsels  assume  a  me  1 1  nj  tpea  n  i 

•  »A.  £  O./'xi,!,  189. 
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and  the  swelling'  and  oedema  in  and  around  the  optic  disc  subside, 
that  it  regains  a  more  sharply  defined  outline.  The  eight  at 
same  time  improves  consid*  rahly,  Bad  this  amelioration  may  become 
permanent.  But  the  disease  does  not  always  run  so  favourable  a 
course,  for  the  nerve  elements  of  the  retina  may  have  suffered  bo  con- 
siderably as  to  render  any  improvement  of  the  sight  impossible.  This 
may  be  due  either  to  the  inflammatory  changes  (sometimes  even 
assuming  a  purulent  character)  which  they  have  themselves  under- 
gone, or  to  the  great  hypertrophy  and  sclerosis  of  the  connective  tissue, 
which  encroaches  more  and  more  upon  the  nerve  elements,  compresses 
them,  and  gradually  leads  to  atrophy  of  the  retina.  If  the  optic  nerve 
has  been  much  implicated  in  the  inflammatory  process,  the  atrophic 
changes  may  also  commence  in  it. 

The  coats  of  the  blood-vessels  often  undergo  sclerosis  and  fatty 
degeneration,  becoming  thickened,  and  the  channel  of  the  vessel  per- 
haps narrowed.  The  blood-vessels  then  assume  the  appearance  of 
whitish  bauds,  with  a  small  central  red  streak  of  blood  flowing  through 
them.  As  this  change  in  the  coats  of  the  vessels  may  take  place  to  a 
greater  or  less  extent  in  all  forms  of  retinitis,  I  do  not  think  that  it  is 
desirable  to  make  a  special  form  of  it,  even  in  those  instances  in  which 
it  assumes  a  very  considerable  extent,  affecting  perhaps  nearly  all  the 
retinal  vessels,  as  in  some  rare  and  very  exceptional  cases  recorded 
by  Wecker,*  Nagel,f  and  Iwanoff.  The  latter  has  proposed  to  call  it 
14  Peri  vast  litis."       In  the  case    mentioned   by  Nagel,  all  the 

retinal  arteries  and  their  branches  were  changed  in  both  eyes  into  white 
hands,  which,  on  q!o£6I  examination,  were  observed  to  be  pervaded  by  a 
central  red  line  or  blood  current.  Only  very  few  of  the  small  arterial 
I  vrigl  were  oi'  a  red  colour.  The  veins,  on  the  other  hand,  were  normal 
in  appearance,  all  hough  somewhat  narrow  and  irregular  in  calibre.  At 
the  periphery,  there  were  a  tew  tine  veinlets  changed  into  white  bands. 
On  account  of  this  white  appearance  of  the  blood-veeselB,  it  might  easily 
be  en]  -,  and  the  case  be  mistaken  for 

etina.    The  difference  bet  v. 

-Tuished,  as  be*  V»eeii 

to  the  two  following  points — 1*  H 

course,  we  should   coruv    «n0C  ^u" 
&  point  where  il  is  still  r^v     nd  trace 
<veetsc1.     If  it  is  bloodless,  w^  rJfc^C 

hiekness  C^\ 


i\  which  we 

,M  2nd  edit. 
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By  this  means  we  can  illuminate  the  parte  lying  behind  the  vess« ' 
then,  if  the  latter  is  empty,  it  still  looks  like  a  white  streak,  whereas,  if 
its  are  hypertrophied,  it  will  appear  red,  on  account  of  the  orihnHo 
of  blood  shin^  igh. 

Retinitis  is  but  rarely  met  with  as  an  idiopathic  affection,  but  * 
H  is  difficult  to  determine  its  exact  cause.     It  is  probable  that  it 
may  be  produced  by  prolonged  exposure  to  extremely  bright  light,  as 
from  a  furnace  or  large  cooking  fire,  or  by  excessive   use  of  the  «  \ 

eially  by  strong  artificial  light.  At  first,  only  a  h\  per  u'mic  condition 
of  me  optir  norve  and  retina  is  noticed,  and  then,  if  the  employment  is 
persisted  in,  retinitis  may  ensue.  But  retinitis  is  far  more  frequently 
due  to  some  constitutional  affection,  or  consequent  upoi 
disease  of  the  eye,  e.g.,  choroiditis.  Thus,  it  may  be  depend. 
irregularities  of  the  general  circulation,  and  is  tin  refine  sometimes 
met  affections  of  the  heart,  or  in  disturbances  of  the  ut< V 

functions,  and  in  the  later  stages  of  pregnancy,  is  which  C 
albuminnria  is  generally  present.     It  may  also  be  caused  by  syphilis,  by 
certain  affections  of  the  kidney,  especially  Br  ase  and  diaU 

and  by  cerebral  diseases.     In  the  latter  case,  it  generally  assumes  the 
form  of  neuro-retin 

The  prog  I  chiefly  depend  upon  the  cause  and  severity  of  tin- 

disease,  and  the  extent  to  wliirh   the  nerve  elements  of  the  retina  are 
implicated  in  the  in  Ham  ma  Mjres.     We  shall  see,  when  consider- 

ing the  different  special  l«»rais  of  retinitis,  that  the  serous  infiltration  of 

retina,  blood  extravasations,  and  fatty  dcifcucrat ion  of  its  connective 
tissue,  etc.,  may  become  absorbed,  and  excellent  vision  be  restored  as 
long  as  the  optic  nerve  elements  have  not  suffered  much.  For  changes 
in  them  are  not  retrogressive,  and  consequently  the  sight  remains  per- 
manently impaired.     Vision  is  sometimes  not  very  greatly  affected,  if 

region  of  the  yellow  spot  is  not  implicated  in  the  disease;  so  that 
the   patient    may    lie    still   able   to  read   tolerably  tine  print.     But    liis 
1  of  larger  or  distant  objects  is  mostly  indistinct  and 
basy,  the  objects  appearing  to  be  shrouded  in  a  mist  or  cloud.     In  <r 
eases,  the  impairment  of  sight  is  very  considerable. 

The  field  of  I  Worn  may,  as  far  as  extent  is  concerned,  be  normal,  but 
the  perce  the  periphery  is  generally  somewhat  diminish* 

derably  so;  there  may  also  be  gaps  in  the  field,  the  sitna- 

1  Of  which  correspond  I  of  the  more  extensive  exudations  in 

A  peculiar  phenomenon  is  sometimes  observed,  as  consequent 
inflammatory  changes  in  the  region  of  the  yellow  spot,  either  dependent 
upon  retinitis  or  choroido-  1    mean  mkrtypsia,  so  that  objects 

appear  smaller  to  the   patient  than  ly  are.     If  be  be  dire) 

to  copy  or  trace  a  given  figure  (such  as  a  circle  or    ,  i  he  will 
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always  draw  it  considerably  smaller  than  it  is  in  reality.  The  difference 
in  the  sizes  of  the  linage  of  the  obtest  in  the  two  eves  (if  only  on* 
a  Heeled  with  micropsia)  may  also  be  estimated,  as  has  been  suggested 
by  Von  Graefe,  by  holding  a  prisin,  with  its  base  downwards,  before 
the  affected  eye  .  this  will  cause  its  retinal  image  to  lie  a  little  below  that 
of  the  other  eye,  and  the  patient  can  thus  easily  estimate  their  relative 
sizes.  This  micropsia  is  evidently  dne  to  the  fact,  that  the  posil 
some  of  the  rods  and  cones  is  deranged  by  the  inflammatory  chi 
in  the  retina.      Besides  the  diminution  in  the  size   of  1 1  bo,   tin 

patients  often  notice  that  horizontal  lines,  instead  of  appearing  straight, 
seem  bent  and  crooked;  this  is  termed  "metamorphopsia,''*  and  is  due 
to  an  alteration  in  the  position  of  the  rods  and  cones,  which  may 
caused  by  the  presence  and  pressure  of  inflammatory  products,  or  by 
shrinking  and  contraction  of  the  retina. 


&— RETINITIS  ALBUMDJURICA  (NEPHRITIC  RETINITIS, 
Plate  III,  Fig.  6). 

As  a  certain  form  of  inflammation  of  the  retina  is  often  met  with 
in  Bright's  disease  of  the  kidney.  and  as  it.  presents  some  special  and 
characteristic  symptoms,  it  has  been  designated  "  retinitis  albumin  n- 
riea."  The  peculiar  grouping  and  localization  of  the  pathological 
changes  in  the  retina  arc  so  marked  and  constant  in  this  form  of 
retinitis,  that,  as  has  been  more  especially  pointed  out  by  Liebreich,  the 
presence  of  Bright* s  disease  may  be  diagnosed  with  certainty  by  means 
of  the  ophthalmoscope  alone.  At  the  outset  of  the  disease  this  is  not, 
however,  the  case,  for  then  the  appearances  do  not  yet  afford  any 
special  characteristics.  The  affection  commences  with  a  fulness  in  the 
retinal  veins*  which  are  dilated,  darker  in  colour,  and  more  or  less 
tortuous  ;  whereas  tbe  arteries  are  either  normal  in  appearance  or  but 
slightly  narrowed  in  calibre.  The  optic  disc  is  hypenemic,  and  this  is 
soon  followed  by  a  faint,  bluish-grey,  serous  infiltration  of  the  optic 
nerve  and  the  retina  in  its  vicinity.  The  outline  of  the  disc  then 
becomes  somewhat  veiled  and  indistinct,  so  that  the  choroidal  and 
sclerotic  rings  are  hidden  from  view,  and  the  optic  nerve  appears  to 
pasB  gradually  over  into  the  retina,  without  any  sharply  defined  line  of 
demarcation.  The  retinal  vessels  are  also  somewhat  veiled,  and  covered 
by  a  pale  bluish-grey  film,  which  extends  to  some  distance  from  the 
duo  (perhaps  three  or  four  times  its  diameter),  and  hides  the  details  of 
the  subjacent  choroid.  The  retinal  hypertemia  may  extend  a  consider- 
able distance  beyond  this  serous  infiltration,  and  a  few  extravasations 


•  Vide  FOntor'a  very  intoreating  paper  upon  Lids  subject  in  his 
logiache  Beitrige."    Berlin,  1862. 
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of  blood  are  often  noticed  scattered  about  on  different  portions  of  the 
retina.  As  the  disease  advances,  the  symptoms  of  venous  hyperfemia 
become  mneh  more  marked,  the  veins  look  turgid,  dark,  and  more 
tortuous,  the  smaller  veinlets  assuming  a  corkscrew  appearance.  The 
arteries,  on  the  .-it  her  hand,  are  narrowed  and  more  or  less  hidden  by 
the  infiltration.  The  optic  disc  becomes  more  swollen  and  infiltrated, 
and  its  outline  gradually  merged  into  the  retina.  The  infiltration  of 
the  disc  and  of  the  retina  is  of  a  serous  character,  and  gives  to  these 
parts  a  faint  greyish-red  or  fawn-coloured  appearance,  interspersed  with 
delicate  greyish- white  striae,  which  are  due  to  sclerosis  of  the  connective 
tissue  and  of  the  optic  nerve  fibres.     The  retinal  vessels  are  frequently 

rrnpted  at  W1081  points  of  their  cnur.se,  by  being  covered  and  more 
or  less  hidden  by  the  exudation.  As  a  rule,  the  swelling  and  infiltra- 
tion of  tl  nerve  are  not  very  great  in  retinitis  albuminurica ; 
but  we  occasionally  meet  with  cases  in  which  the  reverse  obtains,  and 
the  disc  assumes  the  peculiar  appearance  met  with  in  optic  neuritis.  It 
is  very  prominent,  swollen,  and  "woolly,1'  and  of  a  greyish-red  and 
markedly  striated  appearance,  which  is  due  to  the  infiltration  occupying 
the  layer  of  the  optic  nerve  fibres.  The  outline  of  the  disc  is  indistinct 
and  irregular,  and  its  blood-vessels  more  or  less  completely  hidden  by 
the  infiltration.  According  to  Liebreich,  this  form  of  optic  neuritis 
may  occur  only  in  the  later  stages  of  nephritic  retinitis,  after  extensive 
degenerative  changes  in  the  retina  have  existed  for  some  length  of 
time,  or  it  may  precede  these,  or  even  exist  by  itself. 

Numerous  extravasations  of  blood  are  noticed  in  different  parts  of 
tlie  retina,  and  even  on  the  optic  disc.  They  vary  much  in  size  and 
shape,  and  lie  chiefly  in  the  internal  layers  of  the  retina,  as  is  shown  by 
their  striated  appearance,  and  the  fact  that  they  are  situated  on  the 
same  level  as  the  retinal  vessels,  some  of  which  may  even  be  partly 
covered  and  hidden  by  them.  The  haemorrhage  may,  however,  also 
occur  in  the  external  layers  of  the  retina,  or  between  the  latter  and  the 
choroid.  These  blood  extravasations  into  the  retina  are  often  very 
numerous,  and  of  able  size,  a  fact  at  which  we  cannot  be  sur- 

prised when  we  remember  that  the  coats  of  the  retinal  vessels  are  fre- 
quently extensively  diseased;  that  there  is  always  a  certain  degree  of 
stasis  in  the  retinal  circulation  produced  by  the  swelling  of  the  optic 
nerve ;  and  finally,  that  there  is  mostly  a  more  or  less  considerable  dis- 
turbance in  the  general  circulation,  owing  to  the  hypertrophy  of  the 
left  ventricle,  whieh  \a  so  frequently  met  with  in  Bright's  disease.  If 
the  effusions  of  blood  are  very  extensive,  they  may  alter  the  appearance 
of  the  exudation  very  considerably,  giving  to  it  a  dirty,  yellowish- 
red  tint. 

As  the  disease  of  the  retina  progresses,  we  notice  the  appearance  of 
Bmall  white  spots  or  larger  patches  in  different  portions  of  the  retina,  at 
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Nephritic    ivtinitis    may    become   complicated    witb    inflammatory 
changes  in  the  choroid  and  vitreous  humniir.   Of  with  detachment  of 
the  retina.     At  a  later  stage,  atrophy  of  the  optic  nerve  and  of  the 
i  may  close  the  set 

In   favourable  cases,   the  serous  infiltration,   th. 
and  certain  of  the  white  patches  may  subsequently  become  aboo 
so  that  the  retinal  vessels,  which  were  previously  hidden  at  O 
points  of  their  etmr.se,   aglfa   become  perfectly  apparent.     The  veins 
diminish  in  size  and   t.-j t uosity,  and  the  arteries  become  more  filled 
with   blood.      Wa   may  now,   perhaps,  also  discover  changes   U 
epithelium   and   stroma  of  the   choroid,  which    had    been   previously 
hiildni  by  the  exndatiuuB  in  the  retina.     Sometimes,  WO  mONOffOr  find 

fatty  degeneration  of  the  coats  of  the  blood- vess* 
taken  place,  so  that  they  show  a  distinct  and  well-marked  white  margin. 
Whilst  then  can  be  no  doubt  that  the  serous  iufiltration,  the  luemorr- 
efFusioni,  the  fatty  degeneration  of  the  granular  layers,  and  the 
rojihy  of  the  connective  tissue  may  undergo  a  more  or  less 
considerable  degree  of  absorption,  this  does  not  appear  to  hold  good 
with  regard  to  the  sclerosis  of  the  optic  nerve  fibres,  which  remain 
unaltered. 

Let  us  now  briefly  glance  at  the  pathological  changes  which  occur 
in  the  retina  in  nephritic  retinitis,  and  give  rise  to  these  peculiar  and 
charac  rj  ihthalmoscopie  appearances.     The  serous  infiltration  of 

the  optic  nerve  and  retina  occurs  principally  in  the  connective  tissne 
elements,  and  especially  in  those  which  support  the  optic  nerve  fibres; 
the  striated  character  of  the  opacity,  which  is  partly  dbftfl  »<>  the 
-  transudation,  and  partly  to  sclerosis  of  th  tissne 

elements.  The  white  patches,  and  the  Urge  white  glistening  wall 
which  encircles  the  optic  disc,  are  due  to  fatty  degeneration  of  tho 
cellular  and  connective  tissue  elements  of  the  retina,  more  especially 
of  the  external  granular  layer.  The  striated  appearance  is  due  to 
hypertrophied  nerve  fibres,  or  sclerosis  of  the  conn>  lime,     The 

peculiar  little  stellate  white  dots  in  the  region  of  the  yellow  spot  are 
owing  to  fatty  degeneration  of  the  radial  eonm  «  no  fibres.     The 

stellate  appearances  being  probably  due,  according  to  Sohweigger,*  to 
the  peculiar  anatomical  arrangement  of  the  radial  fibres  at  the  yellow 
spot.  For  Bergmanuf  has  shown  that  these  do  not  pass  perpendicu- 
larly through  the  retina,  but  are  slightly  curved,  in  such  a  manner 
that,  as  they  pass  from  the  inner  to  the  outer  portion  of  the  retina, 
rge  towards  the  centre  of  the  yellow  spot.  The  optic  nerve 
fibres  also  undergo  sclerosis,  which  gives  rise  to  peculiar  opalescent 
spots.     These  are  often  arranged  in  little  clusters,  and  thus  produce 

•  ■  A.  f.  O.,"  ri,  2,  312  j  Lecture  00  'dmoecope,  107. 

t  Henle  and  Pfeufet'a  Zettachriil,  18&4,  uud  3  Rcihe,  ii,  88. 
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the  letter  may  be  extensively  implicated,  the 
el  the  seme  time  but  moderately  or  only  abgbtly 
case,  the  eight  will  be  oiech  more  seriously  and 
then  if  the  reverse  obtain*. 

fefata  Jl&Jler*  has  also  noticed  sderoeis  of  the 
on  account  of  which,  the  calibre  of  the  vessels  is  greatly  narrowed,  or 
they  are  even  obliterated  at  certain  points.  The  peculiar  fibrillar 
appearances  occurring  at  the  periphery  of  the  vitreous  humour  which 
be  described,  are  supposed  by  8chweiggcr  to  be  probably  due  to  post- 
mortem changes, 

'I  hi  SOaj  retinal  vessels  are  also  frequently  affected  with 

sclcroxm  or  fatty  degeneration,  and  in  the  larger  branches  the  tunica 

advmitifwi   i  t.sidcrably  hypertrophied,   so  that  the  calibre  <>f 

liixuuiahed  in  size,  and  it  appears  like  a  white  band  with  a 

central  rod  line. 

Hitfht  m  generally  considerably  impaired,  and  the  patients  have 
*,,,,!. tin.*,.,  bteWM  ajneuuelfopio,  wind,  ifl  evidently  dne  ta  the 
thiokflefeg  Of  tfei  h  I  hi,  m  r><#nseqnence  of  which,  it  now  lies  within 
I  ho  focal  distance  of  the  eye.  Thin  hypermetropic  state  of  the  refrac- 
tion in  very  evident  with  the  npht  hnlmuHOupe,  the  retinal  vessels  and 
Pandit  being  quite  visible  in  the  erect  image  at  some  little 
,i, ,;p  o  1 1,,  paj miii,  in. i  Deo/vine ■  'In  tana  dinotkn  as  the  head 

bnurvsjn     Koineliiues   the  patient   is  Htill  able  to  read  medium- 
wir.e.l   tvp',  in   niliri-   r'jiseM   he  can   only  decipher  the  largest  print,  or 
,    .lillieuh  (ii-ld  of  vision,  on  tlie  contrary,  is 

ii  not  n1  nil  contracted,  and  only  perhaps  somewhat  impaired  at  the 

•   u airgor,  *'  Mi  /.-.to  linn,"  i,  1,  L00Oj  vide  aUo  tnuwkii 

il,,-  !„,,.,»  fag  i at  author,  ••  it.  LO.  n    Reports,"  in.  60. 
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very  periphery,  whilst  the  central  vision  may  be  greatly  deteriorated. 
>en  find,  however,  that  thir  -  in  the  Held,  certain  portions 

being  more  or  less  impaired,  and  that  these  correspond  to  the  portions 
of  the  retina  in  which  the  inflammatory  changes  are  most  marked  and 
extensive.     I  mnst  here  call  special  attention  to  the  fact,  that  the  im- 
pairment of  vision  does  not  necessarily  correspond  with  the  striking 
changes  in  the  retina  presented  by  the  ophthalmoset.pk-  appearances. 
«■  mu.st  marked  and  conspicuous  symptoms,  the  white  patches  and 
the  glistening  white  monnd,  are  chiefly  due  to  fatty  and  hypert ; 
changes  in  the  connective  tissue  and  cell  elements  of  the  retina,  and  are 
capnble  of  absorption.     And  hence  these  pathological  changes  u 
of  snch  importance,  with  regard  to  the  state  of  vision,  as  those  which 
nte  the  nerve  elements.     But  these  alterations  in  the  mrve  ele- 
ments afford  far  less  striking  ophthalmoscopic  appearances,  than  fckoflf 
due  to  fatty  degeneration.     The  impairment  of  sight  in  nephritic  re- 
is  generally  slowly  progressive,  and  this  will  gnard  us  against 
Confounding  it  with   the  sudden  attacks  of  amaurosis  which   are  met 
with  in  cases  of  Bright's  disease,  and  which  do  not  depend  upon  in- 
flammation   gf  the  retina,   but  upon  uraemia.     In  the  latter  cast*,  (ho 
attacks  occur  with  startling  suddenness,  bo  that  the  patient  may  become 
lind  within  a  few  minutes  or  hours,  the  recovery  Wing  as 

rt .  1 1  >  i  1 1       M   i  <   i  \  r  r ,  !  1  f  h  1 1 y |  present  marked  general  symptoms 

of  uremic  poisoning,  such  as  intense  headache,  vertigo,  loss  of  con- 
sickness,  epileptoid  convulsions,  etc.  The  ophthalmoscopic 
symptoms  in  these  cases  of  uremic  amblyopia  are,  moreover,  quite 
negative.  But  we  may  not  nnfrcqm  ntly  have  a  mixture  and  succession 
of  symptoms  of  amblyopia  dependent  upon  the  retinitis  and  upon 
iiintnia.  Thus  nephritic  retinitis  has  perhaps  existed,  to  a  more  or  less 
advanced  doggie,  for  some  time,  giving  rise  to  a  certain  amount  of 
amblyopia,  and  suddenly  the  latter  is  greatly  increased  by  an  attack  of 
uraemia.  Mooren*  has  noticed  the  very  rapid  development  of  a  hii^li 
degree  of  hypcrmotropia  in  cases  of  uremic  amblyopia. 

h  wus  at  one  time  supposed  by  some  observers  (especially  Ladouzy) 
that  the  ambtyopia  is  sometimes  premonitory  ot,  and  precedes,  the 
disease  of  the  kidney.     But  this  is  not  so,  the  affection  of  the  retina 

urs  only  when  the  nephritis  (either  acute  or  chronic)  is  already 
fully  developed,  and  also  in  its  later  stages,  more  especially  together 
with  the  small,  contracted  kidney.  It  is,  however,  also  observed  in 
the  large  flabby  kidney. 

Sometimes,  indeed,  the  amblyopia  is  the  only  marked  Bymptom,  the 

affection  i>\'  the  kidney  being  unknown  and  unsuspected  by  the  patient 

and  his  medical  adviser.     In  some  of  these  oases  there  are,  however, 

symptoms  of  derangement  of  the  digestive  functions,  nausea*  sickness, 

■  Mo m mi,     <  ^.htliolittiatruoho  Beob«chtungeti,"  1867,  p.  287. 
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•  •»■•      Wo  are  consulted  as  to  the  condition  of  the  sight,  the  opbthalmo- 
.:i1m  ll<o  lymptatos  of  rhinitis  albuminurica,  the  urine  is  tested 

1  that  the  patient  is  suffering  from 
isse.     The  q  -  I   Hi.   retina  attacks  both  eyes,  either 

simultaneously  or  at  a  tl  i  vaL 

ortrophy  and  dilatation  of  the  left   ventricle  are  almost  con- 

iudood,  in   ;J3  oaaee  Von  Graefe  found  them  present 

III  i)|       lln    frv^ueut  occurrence  of  extensive  retinal  hemorrhages  is 

likewise  probably  due  fcO  the  disturbance  in  the  circulation  caused  by 

the  hypertrophy,  a  I  though  it  must  also  be  remembered  that  the  coats  of 

**o)s  arc   often   diseased.     That  nephritic  retinitis  may, 

I  i'wr»  occur  without  hypertrophy  and  dilatation  of  the  left  ventricle 

j  cawea  recorded  by  Mandelstaium  and  by  Horner.     The 

former*  found  tl  :   13  cases  of  retinitis  albuminuric*,  hyper- 

tis >phy  of  the  leA  ventricle  was  only  present  in  two. 

Ureal  uncertainty  still  exists  as  to  tits  -»»»— S»g  link  between  the 
affect**  of  the  kidney  and  thai  of  the  retina.  The  cause  is  yet 
unknown  why,  together  with  Bright'*  disease*  we  should  so  frequently 
meet  with  a  special  form  s>(  ret  mitts,  the  ophthalmoscopic  symptoms  of 
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the  optic  nerve  may  even  ensue,  especially  if  it  has  been  much  impli- 
cated in  the  inflammation.  As  a  rule,  however,  nephritic  retinitis  leads 
only  very  exceptionally  to  complete  blind n< 

There  is  no  direct  connection  between  I  he  improvement  in  the 
and  the  absorption  of  the  exudations,  etc.,  and  the  amount  of  albumen 
in  the  urine  or  the  condition  of  the  kidney  disease,  for  the  former  may 
occur  without  any  amelioration  in  the  constitutional  affect  i..n.  The 
best  prognosis  is  afforded  by  those  cases  in  which  the  albuminuria  occurs 
in  advanced  prow-nancy,  after  scarlatina,  typhoid  fever,  etc. 

The  treatment  mast  be  chiefly  directed  towards  the  primary  disease. 
I  have  found  most  benefit,  from  the  use  of  tonics,  more  especially  thetinc- 
t  tire  of  tht-  muriate  of  iron,  or  from  the  citrate  of  quinine  and  steel  The 
iction  of  the  skin  should  be  encouraged  and  maintained.  If  symp- 
toms ufunemie poisoning  bi<  diaphoretics  and  purgatives  should 
l>e  freely  ado  The  only  local  application  from  which  I  have 
found  any  benefit,  is  the  artificial  leech.  In  those  cases  in  which  it  ill 
unadvisable  to  abstract  blood  on  account  of  the  ansemic  condition  of  the 
patient.  I  apply  the  dry  cup  to  the  temple*  and  have  often  seen  this 
followed  by  marked  improvement  in  the  vision.  It  is  to  be  repeated  at 
vols  of  five  or  six  days. 


4.— RETINITIS  LEUC^EMICA. 

Although  Liebrcich,  as  far  back  as  1801,  described,  and  gave  an 
illustration*  of,  a  peculiar  form  of  retinitis  which  sometimes  occurs  in 
leucoeyt hernia,  this  fact  has  not  received  all  the  attention  it  deserved^ 
either  from  oculists  or  the  profession  at  largo.  Leucaemia  retinitis  is 
elm-fly  characterized  bj  the  peculiar  pale  orange  yellow  tint  of  the 
fundus,  which  is  especially  marked,  as  Beckerf  pointB  out,  if  the 
ophthalmoscopic  examination  is  conducted  by  daylight  (entering  a 
dark  room  through  an  opening  in  the  shutter),  instead  of  artificial 
light.  There  is  also  great  palor  of  the  retinal  vessels,  especially  the 
veins,  which  are  of  a  faint  rose  colour,  even  although  they  may  be  very 
dilated  and  tortuous.  The  optic  disc  is  also  pale,  and  its  outline  indis- 
tinct, and  hidden  by  a  serous  effusion  which  may  extend  to  some 
distance  on  to  the  retina,   the  latter  presenting   striate. !  i  in 

the  vicinity  of  the  disc.  More  or  less  considerable  hemorrhagic  effu- 
sions are  strewn  about  the  fundus,  but  they  are  ilso  of  a  pale  pinkish 
In  the  region  of  the  yellow  spot  are  observed  small  irregular 
pale  patches,  or  large,  prominent,  round,  white  spots,  fringed  with  a  red 

la.  These  white  circular  Bpota  are  still  more  frequent  towards  the 
periphery  of  the  retina.     Becker  has  given  two  admirable  illustrations 

•    1  •    rmWi  "  At!a»  d'Opbthahnoftoopie/*  plute  x,  fig.  3. 
f  "  On  Rotiniti*  Leucnnioa,"  Kiiapp's  Archiv.,  18G'.- 
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of  them  in  Knapp's  Archiv.  He  expresses  the  opinion  that  they,  as 
well  as  the  white  stripes  which  lie  along  the  sides  of  some  of  the  vessel 
are  produced  by  an  agglomeration  of  lymphoid  cells  (colourless  blood 
corpuscles),  which  he  thinks  hare  exuded  through  the  coats  of  the 
blood-vessels,  the  red  fringe  being  due  to  a  deposit  of  red  corpuscles. 
That  these  white  circular  patches  are  really  due  to  an  agglomeration  of 
lymphoid  cells  has  lately  been  proved  by  Leber,*  who  dissected  the  eyes 
of  a  person  affected  with  retinitis  leukemics-  He  found,  moreo 
that  there  was  no  trace  of  fatty  degeneration  of  the  retina,  nor  of 
varicose  hypertrophy  of  the  nerve  fibres.  The  latter  had  been  found 
by  Recklinghausen  in  a  case  of  retinitis  lencjeniica,  the  nature  of  which 
had  been  previously  diagnosed  with  the  ophthalmoscope  by  Liehreich. 
Saemischt  found  on  microscopical  examination  of  the  eyes  of  a  case  of 
leucaemic  retinitis,  inflammatory  and  atrophic  changes  in  the  retina, 
choroid  and  vitreous  dependent  upon  previous  hemorrhagic  effusions. 
In  the  right  eye  intra-ocular  haemorrhage  had  occurred,  which 
through  pressure,  caused  atrophy  of  the  retina,  and  at  one  point  ei 
>tal  destruction. 


5.— RETINITIS  SYPHILITICA. 

A  peculiar  form  of  retinitis  is  sometimes  met  with  in  persons  suffer- 
ing from  constitutional  syphilis,  and,  as  it  affords  certain  characteristic 
symptoms,  it  is  occasionally  possible  to  diagnose  the  nature  of 
malady  from  the  ophthalmoscopic  appearances  alone.  It  must 
admitted,  however,  that  the  latter  may  in  some  eases  be  so  slight 
marked,  that  our  diagnosis  as  to  the  syphilitic  nature  of  the 
must  chiefly  depend  upon  the  general  history  of  the  case,  and  upon 
presence  of  other  symptoms  of  constitutional  syphilis- 

At  the  outset,  there  t&  simply  hypcrawnia  of  the  optic  disc  and 
The  retinal  veins  are  somewhat  dilated,  dark,  and  tortuous,  but 
markedly  so*  and  the  venous  congestion  diminishes  as  the  disease  pro- 
taaetime*  the  venous  hyperwmia  is  only  partial.  The 
are  attenuated  and  diminished  in  sise.  The  optic  disc 
aa<]  its  outline  baay  end  ill-dcnned.  The  disc, 
tina,  is  veiled  by  a  faint  bluish-*:: 
eroua  transudation  of  the  optic  nerve  and  retina, 
maely  delicate  and  taint,  assuming  perhaps  only 
a  exaggeration  of  the  physiological  grey  reflex  which 
,  darkly  pigmented  eyes  promts.  This 
oes  not  extend  regularly  in  all  directions  from 

nnci j-alh-  developed  in  certain  parts  of  the 
"J  v  along  the  coarse  of  the  vessels,  whence  it 
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off  gradually  and  imperceptibly  into  the  healthy  retina.  In  the 
■■%  the  opacity  in  markedly  striated.  Although  minute 
punctiform  opacities  rrenerally  occur  in  the  region  of  the  yellow  spot, 
they  are  not  so  brightly  glistening,  or  arranged  in  the  peculiar  stellate 
manner  as  those  met  with  in  nephritic  retinitis,  but  are  strewn  about 
irregularly.  They  are,  moreover,  distinguished  from  these,  by  the  fact 
that  they  undergo  very  rapid  changes,  perhaps  disappearing  ami  re- 
appearing in  the  course  of  a  few  days,  the  sight  at  the  same  time  umli  »- 
going  corresponding  fluctuations.  The  spots  in  Bright's  disease  are 
on  the  other  hand  very  persistent,  and  their  remains  may  often  be 
distinctly  traced  even  many  months  after  the  acute  retinitis  has  passed 
away,  and  its  residua  alone  remain,  or  atrophy  sc  has  set.  in. 

We  alBO  in  syphilitic  retinitis   sometimes  meet  with  a  peculiar  tawny, 
reddish-brown  tint  in  the  region  of  the  yellow  spot. 

The  inflammatory  d  anges  in  syphilitic  retinitis  consist  chiefly  in  a 
serous  infiltration  of  the  retina,  and  sclerosis  of  the  connective  ti.- 
elements,  more  especially  of  the  vertical  trabecular  fibres  (stutzfasern), 
also  the  striated  charucti  r  of  the  opacity.     The  other  portions  of 
i  i  are   generally  exempt  from  inflammatory  and  deg> 
cluuiges;  hu  tot  always  the  case,  and  thus  may  arise  a  mixed 

fom  of  syj.l  suitis,  in  whieh  the  special  and  pathognomonic 

symptoms  are  accompanied,  and  perhaps  somewhat  masked,  by  other 
changes  in  the  parenchyma,  and  great  swelling  <>f  the  optic  nerve. 
Thus  white  spots  or  patches  may  be  noticed  in  the  retina.  These  may 
occur  in  small  isolated  patches,  or  in  the  form  of  large  striped  opao 
situated  in  the  innermost  layers  of  the  retina;  their  pressure  perhaps 
cau>  plate  emptiness  of  80HK  ossein,  which  are  changed 

kinds  (Liebreieh  )      These,  however,  are  never  so 
brilliantly  white  as  the  spots  met  with  in  neph  dtis. 

Asa  rule,  retinal  lia  morrhages  are  not  usually  observed  in  syphilitic 

only   to  a  very  moderate  extent  il»s,  how* 

cases  occur  in  which  numerous   and   extonsiv  asations  of  blood 

are  t  •  bach  may  be  situated  in  different  layers  of  the  retina,  and 

also  between  it  and  the  choroid.    Syphilitic  retinitis  is  not  unfrequently 

associated  with  inflammation  of  the  choroid,  ami  occasionally  with  irido- 

choroiditls,  or    iritis,      If  inflammation   of  these 

tunics  are  very  pronoimoed,  the  affection  of  the  retina  may  be  overlooked, 

more  especially  H  tin    s  in  eons  humour*  as  is  often  the  case,  is  diffusely 

clouded  and  traversed  by  dark  flakes,  and  the  details  of  the  fundus  are 

thus  rendered  indistinct.     Care  must  be  taken  not  to  mistake  such  an 

of  the  optic  disc   and  retina  for  that  dependent  upon 

diagnose  the  presence  of  the  latter  simply  from  the  great 

:  airment  of  vision.     A  practised  and  careful  ophthalinoscopist  would 

Itioh  errors  of  diagnosis. 
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In  treating  syphiiiti?  retinitis  we    most  place  our   chief  reJi 
upon  mercury,  for  the  greatest  benefit  is  generally  experienced   from 
bringing  the  patient  rapidly  under  its  influence.     This  mny  be  done 
either  by  its  administration    internally,  lie    inunction    of 

mercurial  ointment.  I  myself  prefer  the  latter  method,  and  generally 
prescribe  from  $ss.  to  \\.  of  the  ointment  to  be  nibbed  into  the  inside 
of  the  arms  and  thighs  three  times  daily,  and  this  mostly  causes  sali- 
vation in  the  course  of  a  few  days.  If  the  patient  has  been  recent  In- 
salivated, a  combination  of  iodide  of  potassium  and  bichloride 
oury  should  be  given. 

As  the  hyperemia  and   congestion  of  the  retina  are  generally 
marked,  the  applieation  of  tli  d  leeeh  is  not  always  indicated. 

Under  the  name  of  c  rmi  rdMtfit,*1  Von  Graefe*  has 

descril>ed  a  very  rare  I  •  sting  form  of  syphilitic  retinitis,  which 

is  especially  chant  by  its  being  confined  to  the  region  of 

yellow  spot,  and  by  it*  marked  tendency  to  recur  very  frequently.     He 
has  known  it  near  I1  and  in  one  case  more  than  80   times. 

The  attaclc  is  generally  very  sudden,  and  disappears  again  in  the  course 
of  a  few  days,  but  I  relapse  oreurs  in  from  a  fortnight  to  three  months. 
At  tir-f,  there  is  generally  no  impairment  of  Bight  during  tba 
between  the  attacks,  but  afterwards,  when  I  he  latter  Itecomc  more  pro- 
longed, some  amblyopia  remains.     When  the  eur, 
-:  a  dark,  irregular  spot    in   the  rent  re  of  the  held  of 
itain   port  inns  of  the  latter  are  obscured.      The  sighi 
always  greatly  impaired,  BO  that    the    [ftrgi                   I    eun    hardly  bo 
deciphered.      If  both  eyes  are  ■Jfflboted1  simultaneously,   the  patient  is 
aim                   tly  blind,  and  quite    unable  to    guide    himself.      During 
k  there  ia  generally  some  photophobia,  and  perhaps  some  slight 
y  in  the  morning  on  awaking.    Ophtbal- 
moBCopieally,  the    affection  may  be  distinguished    from  the  common 
Byphilitn                        \    the  fact  that  the  delicate  bluish-green  film  of 
the  region  of  the  yellow  spot,  culminating  around 
is,  and  gradually  and   uniformly  shading  off  towards 
region.     The  vicinity  of  the  optic  disc  is  qi 
from  op               -ometimes,  small,  delicate,  white  dots  are  not* 

aps,  arranged  in  little  groups,  but  they 
■  >r  preeenl  the  brilHantlj  white,  appearance  of  fat  granules. 

mes  developed  during  the   attack, 
il  dutorbenceB,  and  tl  cse  again  disappear 
t  lm  n  r  hi  effusion.    In  the  more  recent  cases,  the  latter  disappears 
da  of  the  attarks,  but  at  a  later  stage  a 
I   in  the  close  proximity  of  the  fovea 
ne  case,  in  w  hich  a  great  number .  t  relapses  wereei 
•  n  Areho.  t  Ophthalmologic,  '  xii,  2,  211. 
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watched  daring  six  years,  the  opacity  contained  irrregular  masses  of 
dark  blue  pigue 

This  affection  is  un doubts ly  due  to  syphilis,  but  docs  nol  show 
itself  until  a  very  long  period  (sometimes  many  years)  alter  the 
secondary  constitutional  symptoms. 

Von  Graefe  has  only  found  the  long-continued  or  repeated  use  of 
inunction  of  mercury  beneficial.  The  intervals  between  the  attacks 
become  Id  ■fern,  Bod  Hm  latter  lew  idra^  until  they  are  pTuduaily 
extinguished.  Whether  or  not  the  sight  will  be  completely  restored, 
will  depend  upon  the  fact  whether  permanent  changes  have  taken  place 
in  the  retina.     Marked  micropsia  was  noticed  in  several  cases. 


6.— RETINITIS  APOPLECTIC  A  (Plate  IY.,  Fig.  7). 

In  this  affection  we  find,  that  together  with  more  or  less  liypeiwmia 
and  oad  em  a  of  the  optic  nerve  and  return,  there  is  an  extreme  tendency 
to  extra vasa tin D  of  blood  into  the  retina.     The  condition  of  the  Optio 
nerve  varies  considerably,  in  some  cases,  there  is  only  a  moderate  degree 
of  hyperaimia  and  serous    infiltration,  rendering  the   disc   somewhat 
indistinct,  and  its  outline  irregular;  in  others,  the  disc  is  of  a  deep  red 
tint,  and  its  margin  so  ill-defined,  that  it  can  only  be  distinguished  from 
the  surrounding  retina  by  the  emergence  of  the  retinal  vessels.     The 
veins  are  dark,  much  dilated,    and  very   tortuous,    and   along    their 
course,  more  especially  at  their  points  of  division,  are  seen  numerous 
extravasations  of  blood.     The  arteries  may  retain  their  normal  appear- 
ance, but  generally  become  attenuated,  and  sometimes  changed   into 
white,  bloodless  bands.      The  extravasations  of  blood  vary  much  in 
number,  extent,  and    situation.      They  occur  very  frequently  in    the 
inner  layer  of  the  retina,  and  are  then  characterized  by  their  peculiarly 
irregular  and  striated  appearance,  and  also  by  the  fact  that  they  cover 
the  blood-vessels  more  or  less  completely,  or  that  the  continuity  of  the 
latter  is  interrupted,  the  gap  being  occupied  by  the  heemorrhago.     The 
blood  frequently  makes  its  way  from  the  optic  nerve  layer  through  the 
retina,  the  elements  of  which  it  pushes  aside,  lo  the  outer  layers,  or 
even  to  the  chnmid,  so  that  the  haemorrhages  may  be  situated  in  the 
more  external  portions  of  the  retina,  or  between  this  and  the  choroid. 
In    such  cases,  the  effusions  will  be  more   sharply  defined,  uniform, 
and   circular,  and   be  distinctly  situated  beneath   the  retinal  vessels. 
Effusions  of  blood  into  the  retina  always  show  more  tendency  to  extend 
outwards   towards   the  I.    tlem    inwrinls  to  wards  the   vitreous 

humour,  where  the  internal  membrana  limitans  offers  a  stronger 
barrier  to  them.  They  may,  however,  break  into  the  vitreous,  and 
produce  dense  opacities.     Sometimes,  h«  iioy  extend  along  the 

inner  surface  of  the  retina,  and  then  give  rise  to  Large,  uniform,  smooth- 
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looking:  red  patches,  which  completely  cover  and  hide  the  vera? Is. 
The  hemorrhagic  effusions  occur  in  different  portions  of  the  retina, 
and  may  be  i  >rifined  to  the  vicinity  of  the  Bpftfo  £*£  or  yellow 

spot,  or  to  the  periphery  of  the  fundus.  Extravasations  may  also  occur 
on  the  disc. 

There  are  generally  no  exudative  or  degenerative  changes  of  the 
retina,  such  as  are  met  with  in  other  forms  of  r<  tiniii*,  there  being 
only  a  serous  infiltration,  often  very  slight,  in  and  around  the  optic 
nerve. 

The  effusions  of  blood  retain  their  colour  for  a  very  long  time,  more 
especially  in  old  people,  and  then,  breaking  up,  they  either  slowly 
Bui  r-pHon,  or  become  changed  into  a  dark  crumbling  mass 

(Liebreich).  In  the  l«>rmer  case,  they  gradually  assume  a  lighter, 
grey  mmencinp;  at  the  edgeoi 

nds  to  the  wl  •  ad ually  absorbed.     Spinet 

-<•  extravasations  undergo  fatty  or  pigmentary  degent  The 

latter  occurs  sooner  in  blood  effused   into   the  fiftraOHi,  than  when 
situated  in  the  retina  ( Liebreich ).  »e  shows  a  great  tendency 

to  relapses,  and  in  this  is  t  I  one  "firs  olsisf  duigen,  lor  if  they 

IS  frequently,  or  to  ;i  I  min¥lai nlJfl  extent,  the  function  of  (he  retina 
may  be  greatly  impaired,  and  even   atrophy  of  the  optie  nerve  and 
ia  ensue.      The  prognosis   should  therefore  ibra  tied, 

especially   if  at  are    numerous,  and   situated  in 

>vr  spot.     The  sight  is  in  some  cases  not  very  markedly  affected, 

or   not   in   a  OOlTteponding  to   the   striking  ophthalmoscopic 

trances  presented  by  the  numerous  and  extensive  hemorrhages. 

This  depends  entfc  which  pari  of  the  retina  is  the  seat  of  the 

effusions.     If  the  latter  li  periphery,  the  sight  may 

be  qnite  unatl  I  *pot,  it  will  be  greatly  impaired. 

times  the  at  vtremely  sudden,  a  patient  finding  that  in 

a  few  moments,  or  on  awaking  in  the  morning,  he  has 

absolni  The  patients  at   the  same  time  often 

dizziness  and  faintness.     The  field  of  vision  is 

hows  more  or  less  ext< 

sive  interruptions  Of  there  I  e#  in  it  grey  shadows  Of 

black  sp  ure   iii  all   probability  due,  as  was  pointed  >>ut  b] 

Heymann.  to  entOpt&O  shadows  thrown  by  1  extravasations  upon 

f  the  retina. 

Oec;  I    in   the   course    of  retinitis    apoplectica 

symptoms  of  glaucoma  supervene,  the  disease  then  constituting  that 

«ry  formidable  affection  which  has  been  termed  M  DJMKK  ;iu- 

mn,"a.  >h  wuM  be  found  in  the  chapter  on  G4anoom*> 

apoplec  ogether    with  aces 

h    may  In  a  of  the 
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uterus,  liver,  or  the  heart;  thus  it  is  not  unfrequently  Been  together 
with  suppression  of  the  menses,  hypertrophy  and  dilatation  of  the  left 
ventricle,  and  affections  of  the  aortic  valves.  Also,  if  any  impedim 
exists  to  the  venous  efflux  from  the  eye,  either  from  tumours,  I 
pressing  upon  the  optic  nerve  within  the  orbit,  or  situated  within  the 
cranium.  In  such  cases,  however,  the  blood  extravasations  are  g< 
rally  soon  followed  by  o?dema  and  inflammation  of  the  optic  nerve. 
Another  frequent  cause  is  fatty  or  atheromatous  degeneration  of  the 
coats  of  the  blood-vessels,  and  it  is  consequently  often  met  with  in  old 
persons,  and  in  such  cases  it  may  he  of  prognostic  importance,  as  it 
leads  us  to  suspect  that  the  vessels  of  the  brain  may  also  be  degene- 
rated, and  that  imminent  danger  may  consequently  be  apprehended. 
The  treatment  must  chiefly  consist  in  attempting  to  remove  the  cause, 
and  preventing,  if  possible,  a  recurrence  of  the  disease.  Diuretics  and 
saline  aperients,  more  especially  mineral  waters,  are  often  of  much 
benefit     Locally  the  artificial  leech  should  be  employed- 


7.— RETINITIS  PIGMENTOSA  (Plate  IIL,  Fig.  5). 


This  disease  is  principally  characterised,  as  its  name  suggests,  by 
the  presence  of  pigment  in  the  retina,  which  gives  rise  to  a  most  pecu- 
liar and  unmistakable  appearance,  more  especially  when  the  pigment  ia 
deposited  in  considerable  quantity.  In  the  latter  case,  we  notice  that 
the  greater  portion  of  the  retina  is  covered  by  large  black  masecu, 
which  are  arranged  chiefly  along  the  coarse  of,  and  in  close  proximity 
to,  the  retinal  reesek. 

On  close  examination,  we  find  that  these  black  masses  of  pigment 
consist  of  cirrnlar  or  irregular  shaped  spots ;  of  larger  black  spot  ~ 
Jong   narrow  prolongations,  which  are  hence  often   likened  to 
;  and  of  narrow  black  linos  running  along  the  side  of  a 

covering  it   On  account  of  the  deposits  of  pigment  along 

the  cutis  of  the  vessels*  the  la*  vppear.  Ibr  a  certain  portion  of 

their  course,  cha&gvd  into  fine  black  line>  livision  of  the  iwiwln, 

the  pigment  defnsit*  asseiae  a  peculiarly  characteristic  stellate  appemr- 

-  sometimes  deposited  alone  the  course  of  vessels 

as  and  rarry  blood.     For  an  illustration  of  the 

imrmoom  of  retinitis  pigmentosa,  ride  Flat* 

xiet  in  the  greatest  number  at 

ey  first  make  their  appearance, 

hi  posterior  pole  of  the  eye, 

^B  pnin\  which  encircles  the  een- 

od  the  region  of  the  yellow 

The  pigment  appears  to  be 
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a  rule  first  developed  at  the  inner  (nasal)  side  of  the  retina  ;  in- 
leed  it  always  remains  more  i  08  tins  than  on  the  temporal 

The  retinal  vessels  undergo  IS  thin  disease  certain  constant  and 
marked  changes,  which  evidently  greatly  influence  the  condition  of 
heinenilopia  and  the  contraction  of  the  field  of  vision.  These  changes  con- 
sist in  a  thickening  of  the  coats  of  the  retinal  vessels,  and  a  consequent 
diminution  in  their  calibre  uowever,  retain  their  t runs j tim- 

id simply  appear  diminished  in  size,  and  this  erudition  is  consequently 
frequently  described  as  being  due  to  atrophy  of  the  optic  nerve.  The 
smaller  branches  are  often  completely  obliterated.  Schwcigger*  has 
more  especially  pointed  out  this  fact,  and  considers  that  the  peculiar 
par  of  the  retina,  which  is  noticed  when  the  illumination  is  moderate, 
due  to  the  fact,  that  on  account  of  the  diminution  in  the  calibre  of  the 
arteries  an  insufficient  amount  of  blood  is  supplied  to  the  retina.  At  a 
later  stage  of  the  disease,  atrophy  df  the  optic  nerve  and  of  the  retina 
almost  always  occur.  Changes  in  the  choroid  are  also  not  unfrequently 
met  with.     These  may  be  <  i lined  to  a  thinning  and  atrophy  *>f 

the  epithelium  at  certain  points,  ac  that  the  choroidal  vessels  become 
apparent,  and  are  seen  traversing  these  lighter  patches,  which  are  often 
by  a  dark  zone  of  pigment ;  or  the  stroma  of  the  choroid  may 
Qe  affected,  and  if  it  be  much  thinned,  the  white  sclerotic  may  bo 
Been  glistening  through  it  In  such  cases,  the  fundus  affords  a  very 
marked  and  striking  upp.  being   marbled  with    more  or  less 

extensive,    reddish-grey,  or  greyish- white    glistening    patches,  in   the 
expanse  and  at  the  edge  of  which  are  agglomerations  of  pigment     It  is 
longer  a  case  of  simple   retinitis  pigmentosa,  but  of  choroido- 
itis. 

i  later  stage  of  retinitis  pigmentosa,  we  often  find  that  an  opacity 

tank  earanoeat  tin  i  poleof  the  lens,  which  remains  either 

V  or  is  but  very  slowly  progressive.  The  retinitis  almost  always 

In  rare  instances,  the  vitreous  humour  also  becomes 

affected,  and  Mtiall   trrey,  circumscribed   flakes  are  seen  floating  about 

in  it.   Externally  the  eyes  present  nothing  abnormal,  excepting  that  the 

LH  generally  small,  and  the  anterior  chamber  somewhat  shallow. 

I  opinion   still    prevails  as  to  the  formation  of  the 

ient,  and  v*  bother  it  is  primarily  1  in  the  retina,  or  whether 

it  makes  its  an  the  choroid.     Until  several  eyes, 

in  wlueh   the   typical  form  of  retinitis  pigmentosa  has  been  diagnosed 

mg  life  with  the  ophthalmoscope,  have  been  submitted  to  careful 

I  examination,  this  cannot  bt  1.  At  preseiit 

i   that  the  disease  may  arise  in  both  ways.     Thus 

Doi  at  the  pigment  may  be  developed  in  the  retii 

probably  in   consequence  of  a  chronic  inflammation  of  this  membrane* 

•  Yorlesungen  uber  den  Augenspiegel,  p.  117. 
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of  the  nerve-fibre  layer;  :i.  Thickening  and  sclerosis  of  the  coata 
of  t he  blood- vessels  ;  1,  Reticulated  pigmentation  in  all  the  lay- 
Wbkih  follows  especially  the  conrse  of  the  blood-vessels;  5,  Extensive 
changes  in  the  pigment  of  the  choroidal  epithelium  ;  o,  Very  numerous 
excrescences  on  the  elastic  lamina  ;  7,  Small,  circumscribed  exudations 
(which  had  undergone  fatty  degeneration)  between  the  retina  and 
choroid.  He  points  out*  the  probability  that  the  very  great  d 
ment  of  the  excrescences  (driisen)  of  the  elastic  lamina  (which  has 
been  observed  in  all  cases  of  retinitis  pigmentosa  accompanied 
changes  in  the  pigment  epithelium)  plays  a  more  important  pari 
in  this  disease  than  has  been  hitherto  supposed.  It  may  be  assuni««l 
that  their  growth  causes  change*  in  the  epithelial  layer  of  1 1  u •  choroid, 
proliferation  of  its  cells,  and  the  disappearance  or  new  formation  of 
pigment.  Moreover,  the  destrucl  ion  of  the  bacillar  layer  of  the  retina, 
perbapfl  even  of  a  part  of  the  external  granular  layer,  might  be 
prod  in  te  same  cause. 

Tin  iking  symptom  of  which  the  patients  complain,  is  that 

of  hemeralopia,  or  night  blindness.     During  the  day,  or  in  a  bright 

illumination,  they  may  be  able  to  tM  perfectly  well,  hut  ay  soon  as  it 

mes   dark,   or   they  are    taken    into   a   dimly-lighted    room,    their 

it  becomes  greatly  impaired.     1  need  hardly  point  out  that  this 

peculiar  impairnn  n>n  is  quite   independent  of  the  fact  whether 

it  be  night  or  djiy,  and   is   simply  due  to  the  retina  being  in  a  c<<n- 

por,  which   demands  a  very  bright  illumination  in  order 

to  enable  it  to  distinguish  objects  which  a  healthy  eye  could  see  with 

ease,  even  In  ■  moderate  amount  of  illumination.     This  torpor  of  kb« 

retina  is  in  al!  lity  not  due  to  the  pigmentation  of  the  retina,  but, 

as  Schweigger  insists,  to  the  obliteration  of  the  retinal  vessels  or  the 

diminution  of  their  calibre  through  hypertrophy  of  their  coats,  so  that 

the  i  \'*ins  a  diminished  and  insufficient  supply  of  blood.     The 

trur  (union  is  proved  by  the  fact,  that  Schweigger  has  noticed 

the  presence  of  hemeralopia  and  contraction  of  the  field  of  vision  in 

e  appearance  of  any  pigment   in   the  retina;  but  in 

all  these  cases  there  was  a  marked  OOnl taction  of  the  retinal  arteries, 

win  brothers  and  sisters  had  retinitis  pigmentosa.    He  also 

observed  this,  in  some  rare  instances,  in  older  persons  (between  the  age 

iFered  from  all  the  symptoms  of  retinitis  pignien- 

cmeralopia  from  torpor  of  the  retina,  great  contraction  of 

iny  trace  of  pigmentation  of  the  retina  or  any 

other  symptom  except  contraction  of  the  arteries  and  paleness  of  the 

In  similar  cases  Von  Graefe  has  subsequently  found  a  deposit  of 

icnt  in  the  retina. 

The  field  of  vision   is  often   very  greatly   contracted    in   east 
•  "A.  f.  0.,"xvr3fp.2L 
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retinitis  pigmentosa,  so  that  there  may  only  be  a  very  small  pot 
remaining,  the  diameter  of  which  perhaps  only  measures  a  few  inch 
whilst  the  sight  in  the  optic  axis  may  yet  be  excellent,  enabling  tin- 
patient  to  read  the  very  finest  print,    although   all   around  him    is 
shrouded  in  darkness.     On  account  of  the  considerable  00  n  of 

field,  these  patients  acquire  a  very  awkward  and  restless  appear- 
ance, for  their  eyes  are  always  turned  slowly  about  in  various  direc- 
tions, so  as  to  bring  the  visual  lines  to  bear  upon  surrounding  objects, 
which  they  would  otherwise  not  perceive  or  stumble  over.  They 
therefore  experience  great  difficulty  and  danger  in  passing  along  a 
crowded  thoroughfare,  and  still  more  in  crossing  the  street,  as,  although 
they  may  see  well  straight  before  them,  they  cannot  distinguish  any- 
thing that  lies  in  the  lateral  portions  of  the  field.  Even  in  very  high 
degrees  of  typical  retinitis  pigmentosa,  Leber*  has  found  the  apprecia- 
tion of  colour  normal  in  the  central  portion  of  the  retina.  But  in  the 
mixed  forms,  in  which  central  vision  is  greatly  impaired  at  an  early 
stage  of  the  disease,  the  colour  blindness  was  often  very  marked. 

As  long  as  the  region  of  the  yellow  §pot  is  unimpaired  the 
sight  may  remain  good,  but  between  the  ages  of  35  and  50  the  disease 
almost  invariably  leads  to  complete  blindness,  the  retina  and  optic  nerve 
becoming  atrophied.  The  disease,  as  already  stated,  generally  occxirs  in 
both  eyes.  Padraglia  mentions  a  case  in  which  it  affected  only  one  t 
and  I  have  also  met  with  one  amongst  my  patients  at  Moorfields.  The 
affection  is  very  frequently  congenital  and  also  hereditary.  Although  it 
may  be  present  at  birth,  it  always  slowly  and  gradually  increases  in 
extent  with  advancing  years.  Schweigger  has  noticed  that  the  pig- 
mentation of  the  rat&a  is  not  only  preceded  by  contraction  of  the 
arteries,  but  also  hy  small  light  coloured  dots  or  faint  stripes  in  the 
choroid,  which  are  closely  strewn  alumi  tin-  periphery  of  the  fundus  j 
they  may  be  isolated  or  coalesce  and  form  larger  spots,  f  The  disease 
may  first  show  itself  about  the  age  of  8  or  10,  or  even  later  in  life,  at 
33  or  40.  It  frequently  occurs  in  several  members  of  the  same  family, 
and  is  then  often  hereditary.  Such  cases  are  mentioned  amongst 
others  by  Laurence,  Mooren,  and  Hutchinson.  Laurence  J  met  with 
it  in  four  members  of  the  same  family  (of  eight)  ;  in  this  case  it  was 
not  hereditary-  Mooren  has  also  seen  it  in  four  persons  of  the  same 
family.  Licbreich  has  pointed  out  the  importaut  fact  that  it  occurs 
very  frequently  in  marriages    of  consanguinity,    and    often    togei 

•  "A.f.O.,"  xr,3,  10ft. 

t  According  to  Leber,  similar  appearances  are  observed  directly  after  birth,  and 
during  the  earliest  years  of  infancy,  in  cases  of  congenital  amaurosis  or  Matty 
in  which  symptoms  of  retinitis  pigmentosa  afterwards  supervene-     He  thinks  that 
these  pole  punctifonn  spots  are   probably  due  to  the  excrescences  of  the  elastic 
lamina.     "  A.  f.  O.,"  it,  3,23. 

%  "  Ophthalmic  Review,"  vol.  ii,  32. 
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with    d oaf- mutism.      Other    malformations — such    as    supernumerary 
fingers   and   toes,   are   also   sometimes    seeu    together   with   re 
pigmentosa, 

The  prognosis  is,  of  course,  very  unfavourable,  as  these  cases 
always  end  sooner  or  later  in  total  blindness.  With  regard  to  treat- 
ment, 1  can  only  recommend  care  of  the  eyes,  more  especially  against 
bright  glare  and  overwork,  and  attention  to  the  general  health. 
Occasionally  some  temporary  improvement  of  the  central  vision  has 
taken  place  after  the  application  of  the  artificial  leech,  and  tin*  admi- 
nistration of  bichloride  of  mercury,  iodide  of  potassium,  etc.,  but  it 
been  noticed  in  some  of  these  cases,  Hint  this  improvement  has 
followed  by  a  marked  and  rapid  deterioration  of  the  Held  of 
. — (Mooren). 


8.— DETACHMENT  OF  THE  RETINA  (Plate  V,  Fig.  lo). 


If  the  detachment  of  the  retina  from  the  choroid  is  very  extensive 
d  reaches  far  into  the  vitreous  humour,  the  symptoms  presented  by  it 
bo  marked  and  charact  oris  tie  that  it  may  sometimes  be  recognised 
with  the  naked  eye,  but  certainly  with  the  greatest  ease  by  the  aid 
of  the  oph  On  examining  in   the  direct  method  an  eye 

lent  of  the  lower  half  of  i 
atoTi  1  that,  when  it  is  moved  in  dim-rent  directions,  we  gain 

the  nsu  m  the  upper  part  of  the  fundus,  but  that 

;  half  this  is  not  the  case.     I  Lie,  on  the  other  hand,  the 
lues  a  bluish-grey  or  gieoniao  tint,  and  on  closer  inspection  we 
observe  a  bluish-grey,  floating  is  thrown  into 

marked  undulating  folds  with  even  movement  of  the  eye,  and  which 
is  traversed  by  dark,  crooked,  and  distorted  vessels.  On  account  of 
the  bulging  forward  of  iclied  retina  into  the  vitreous,  these 

details  can  be  readily  seen  with   the  direct  examination  at  some 
distance  from  the  eye.     The  detached  retina  also  reflects  the  light  very 
strongly,  which  is  chiefly  due  to  the  difference  between  the  colour  and 
power  of  the  fluid  situated  between  the  retina  and  choroid 
and  those  of  the  vitreous  humour.    The  minute  details  may  be  examined 
ct  or  reverse  image,  and  the  extent  of  the  detachment, 
MM  aud  displacement  of  the  vessels,  should  be  carefully 
studied.     It  will  be  noticed  that  the  vessels  arc  darker  than  on   the 
1  retina,  and  that  I  nl  tortuous,  riding. 

peak,  on  the  folds  of  the  retina,  between  which  they  may  evi  i 

>r  a  part  of  th  •.     With  every  movement  of  the 

>ll  as  the  undulating  grey  folds  of  luiverand 

tremble.      I  I  g  out  the  limits  of  the  dc'a  hed  portion,  we  gener- 
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ally  find  that,  even  beyond  its  marked  commencement,  there  is  ft  faint 
greyish  opacity  or  thickened  appearance  of  the  retina,  and  that  the  vessels 
are  somewhat  darker,  and  show  a  EtHgnt  tendency  to  be  curved.  This 
Opacity  <>f  the  retina  is  dne  to  serous  infiltration,  If  the  detached  fold 
of  retina  is  large  and  prominent,  it  throws  a  distinct  dark  line  of  shadow 
npon  the  neighbouring  fundus. 

Whilst  little  or  no  difficulty  can  be  experienced  in  recognising  a 
considerable  detachment  of  the  rei  baft,  the  same  cannot  always  b»  said 
of  the  slighter  degrees,   the  diagnosis  of  which  often  demands  con- 

i  able  dexterity  and  experience  on  the  part  of  the  observer.  This  is 
more  especially  the  case  if  the  subretinal  fluid  is  transparent,  and  the 
vitreous  humour  is  somewhat  clouded.  Sometimes,  it  is  only  by  tracing 
out  most  carefully,  and  with  the  greatest  exact  i<  ode,  the  course  of  each 
individual  ret  inal  vessel  from  the  optic  disc  towards  the  periphery  of  the 
fundus,  that  we  are  enabled  to  detect  a  very  slight  degree  of  detachment. 
In  such  a  case,  we  notice  that,  as  the  vessels  reach  the  detached  portion 
(which  is  generally  somewl i at  opaque  and  thickened  looking,  or  thrown 
into  a  slight  fold),  they  assume  a  darker  tint,  and,  instead  of  preserving 
a  straight  course,  they  become  tortuous  and  bent,  forming  a  more  or  less 
marked  deflection. 

On  close  examination,  we  also  notice  that  the  vessels  lie  on  a  dif- 
ferent level  to  those  which  retain  their  normal  position,  being  closer  to 
the  observer,  who  has  consequently  slightly  to  alter  his  acconimoda1 
in  order  to  obtain  as  distinct  an  image  of  them.  Indeed  the  apprecia- 
tion of  this  difference  in  the  plane  of  the  vessels,  is  one  of  the  D) 
delicate  aids  in  the  diagnosis  of  commencing  detachment  of  the  retina. 
We  can,  moreover,  detect  a  well-marked  parallax  ;  for  if  we  make  a 
lateral  movement  with  the  object  lens,  the  portion  of  the  vessel  which 
is  elevated  by  the  detached  retina,  will  be  seen  to  make  a  greater  move- 
ment than  that  part  which  lies  in  the  normal  retina.  The  detached 
portion  of  retina  also  reflects  the  light  more  strongly,  which  is  especially 
appreciable  in  the  direct  examination. 

On  tracing  the  course  of  the  vessels  further,  we  often  find  that  as 
we  approach  the  periphery  of  the  fundus,  the  detachment  becomes 
more  conspicuous  and  extensive,  the  retina  being,  perhaps,  near  the 
equator  of  the  eye,  thrown  into  distinct  whitish-grey  folds.  In  the 
portion  of  retina  which  is  still  fen  rffa  and  in  close  proximity  to  the 
detachment,  we  may  sometimes  notice  small,  reddish-white  exudations, 
and  also,  as  was  especially  pointed  out  by  Von  Graefe,*  small,  red, 
isolated  patches,  which  are  made  up  of  minutely- coiled  blood-vessels. 
Small  partial  detachments  of  the  retina  are  often  difficult  to  recognise, 
as  they  may  simply  appear  in  the  form  of  little,  faint,  grey  streaks. 
These  details  are  best  appreciated  with  the  binocular  ophthalmoscope. 
•  "  A.  f.  0-"  i,  1,  367. 
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The  colour  of  the  detachment  depends  chiefly  upon  that  of  the  fluid 
which  lies  beneath  it;  at  first,  the  detached  portion  of  retina  is  generally 
transparent,  but  at  a  later  period  it  becomes  more  or  less  opaque  and 
clouded.  This  may,  however,  bo  the  case  from  the  commencement 
the  detachment  supervenes  upon  inflammation  of  the  retina.  The 
sub-retinal  fluid  also  varies  considerably  in  composition.  When  recent, 
it  is  transparent,  or  of  a  faint  straw  colour,  and  of  a  serous  nature, 
containing  a  good  deal  of  albumen  (Bowman),*  which  coagulates  on 
exposure  to  heat,  or  may  even  do  so  in  the  eye,  and  then  it  becomes 
adherent  to  the  walls  of  the  detached  retina  in  the  form  of  opaque 
flakes  (Liebreich).  It  may  also  contain  blood,  fibrin,  nuclei,  pigment 
■fed  fat.  molecules,  or  cholesterine. 

The  detachment  most  frequently  occupies  the  lower  portion  of  the 
fundus,  and  its  extent  vain  >  ftftmridorflMj  It  may  for  some  time 
remain  confined  to  the  periphery  of  the  fundus,  and  then  gradually 
extend  further  and  further,  until  it  reaches  the  optic  nerve,  and  thus 
involves  the  whole  of  the  lower  half  of  the  retina.  It  often,  also, 
mounts  up  somewhat  on  one,  or  both  sides,  of  the  disc.  When  the 
detachment  occurs  in  the  upper  portion  of  the  retina,  it  soon  extends 
from  thence  downwards,  which  is  due  to  the  gravitation  of  the  fluid,  and 
in  such  a  case  the  greater  portion  of  the  retina  may  beco  hed 

all  round  the  optic  disc,  forming  a  funnel-shaped  detachment,  whose 
iptt  is  at  the  optic  nerve,  But  we  may  sometimes  also  observe  that,  as 
the  fluid  gravitates  dowmvards,  the  upper  portions  of  the  retina 
fall  again  into  apposition  with  ihe  choroid,  regaining  perhaps  a  eon- 
normal  di  transparency  j  this  befog,  moreover, 

i  pan  ted  by  a  great  improvement  of  vision.     This,  I  may  state  in 

ing,  is  a  most  imp'  ut  with  regard  to  the  indications  of 

tmeut. 

Sometimes,   if  the  retina  bfli  l>een   tensely  I   l»\    the  fluid 

rent  may  occur  in  it,  and   we  can   then  observe  with 
ophthalmoscope  that  there  exists  a  gap,  within  which  the  vessels  and 

i-vascuJar  spaces  of  the  choroid  are  distinctly  apparent  ;t  the  edges 
of  the  torn  retina  being  curled  or  rolled  up  into  little  folds. 

The  first  symptom  which  the  patient  generally  notices,  is  that  of  a 
feint  grey  cloud  floating  before  him,  or  of  a  dark  spot,  surrounded  by  a 
lighter  halo.  This  cloud  has  a  wavy,  indistinct  outline,  and  its  position 
in  the  field  of  vision  corresponds  accurately  with  the  situation  of  the 

ehed  portion  of  retina.  Thus,  if  the  detachment  be  situated  at  the 
lower  part  of  the  retina,  the  patient  notices  a  little  cloud  or  curtain 
hanging  down  into  the  upper  part  of  the  visual  field,  like  the  edge  of  a 
veil,  or  peak  of  a  cap.     He  also  notices  that  linear  objects,  instead  of 

•  Bovrnma,  "  R.  L.  O.  H.  Rep.,M  it,  13& 
f  Vide  Liebreieb's  AUm,  plate  vii,  fig.  1. 
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of  this  membrane.     When  speaking  of  hemorrhage  into 
hamoar  (p.  333),  it  was  mentioned  that  when  the  bleeding  occurs  in  the 
central  portion  of  the  fundus,  it  is  prone  tO  lead  to  detachment  of  the 
retina,  whereas  in  the  equaton I  I  to  break  through 

-  the  vitreous  humour.  But  hemorrhage  from  the  retina  itself,  by 
making  its  way  outwards  between  the  choroid  and  retina,  may  lead  to  a 
detachment  of  the  latt 

The  serous  effusion  between  the  retina  and  choroid  which   prod 
the  detachment,  may  be  the  product  of  inflammatory  legj  hese 

tunics,  or  may  be  due  to  a  sudden  compression  of  the  vessels  of  the 
eye  nod   an  impediment  of  the  venous  efflux,  as  for  instance  in  cast 

ihthaimoB  due  to  intra-orbital  tumours,  0J 

According  to  W mm  OB,*  cedema  of  the  retina  may  easily  produce 
detn  of  the   latter;  the   seroeity  of  the   lacunae   perhaps  first 

separating  the  retina  into  two  lamellae,  and  then  detaching  it. 

Thf  mod  frequent  cause  is  undoubtedly  an  elongation  of  tin- 
axis,  as  in  cases  of  sclerectasia  posterior,  for  the  elongation  of  the 
ed  by  a  corresponding  stretching  of  the  choroid 
and  retina,  The  firmer,  on  account  of  its  firm  union  with  the  sclerotic, 
and  its  greater  elasticity,  follows  this  gradual  distention,  hut  the  r« 
is  less  elastic,  and  will  therefore  have  a  greater  difficulty  in  following 
the  traction  of  the  inJftllflFll  and  clmr«>id  |  its  connection  with  the  latter 
will  be  rendered   lax,  and  any  slight  effusion  or  exudut:  the 

choroid  will  suffice  to  produce  an  extensive  detachment.   Such  effusions 
are  the  more  likely  to  occur  in   these  advanced  oases  of  fasia 

posterior,  as  there  is  generally  some  choroiditis  present,  or  a  disturbance 
ular  circulation. 

LI  making  its  way  through   int««   the   vitreous  hum 
give  rise  to  a  considerable  detachment  of  the  retina,  which  will  In- 
tense, and  not  undulating  or  falling   into  folds.     It  may  also  be    pro- 
duced by  a  tumour  springing  from  th<  I,  and  here  the  early 
diagnosis  of   the    cause   of                 aehment  is  of  much  consequence. 
This  may  be  difficult  when  the  tumour  is  the  detachment 
may  then  be  loose  and  undulating,  whereas  when   it   increases  in   si«e, 
and   protrudes  more   into   the   vitreous   humour,  the   retina  may  be 
stretched  tensely  over  it,  and  not  fall  into  wrinkles  or  folds ;  or 
nodules,  perhaps  of  a  dark  pigmented  appOB ranee,  are  seen  stretching 
out  the  detached  retina  here  and  there.     The  diagnosis  of  a  tumour 
is  still  more  strengthened,  if,  with  the   increase  in  the  size  of  these 
<  as  ion  progressively  augments  (Graefe).t    Indeed  the 
'ii  of  the  eyeball  is  of  great  bap              In  the  differentia]  diaga 

mple  detachment    of  the  retina,  and    one   produced   by 
11  subretinal  tumour.      In  the  former  case,  >n  is  almost 

•  "  A.  f.  0,"  xr,  2,  103.  t  u  Ar^  13$. 
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always  decidedly  diminished,  whereas  the  reverse  obtains  in  cases  of 
intra-ocular  tumour,  the  tension  being  either  normal,  or,  as  the  growth 
advances,  markedly  augmented.  Bowman*  has,  however,  in  a  few 
rare  instances,  met  with  a  tendency  to  increased  tension  in  cases  of 
simple  detachment  of  the  retina. 

The  retina  may  also  be  detached  by  traction  from  in  front,  throngh 
the  contraction  and  shrivelling  np  of  opacities  in  the  vitreons  humour, 
which  are  by  one  extremity  attached  to  the  retina.  In  contracting, 
they  draw  the  latter  from  the  choroid,  its  connection  with  which  is 
often  already  but  very  slight,  as  for  instance  in  cases  of  sclerotico- 
choroiditis  posterior. 

The  u  of  detachment  of  the  retina  is  unfavourable.      In 

some  very  rare  instances,  the  disease  may  remain  stationary  at  an 
early  stage,  and  whilst  the  detachment  is  still  but  inconsiderable. 
Or  the  detachment  may  even  disappear,  the  subretinal  fluid  having 
become  absorbed,  or  penetrated  into  the  vitreous  humour  after  a  spon- 
innrniis  rupture  of  the  retina.  In  such  cases,  the  retina  is  re-applied  to 
the  choroid,  and  may  regain  its  functions,  even  after  the  detachment  has 
lasted  for  some  time,  for  the  rods  and  bnlbs  retain  their  anatomical 
characters  for  a  long  time.  Such  cases  are,  however,  very  rare.  One 
is  described  by  Von  Graefe,  in  which  the  detachment  occurred  in 
consequence  of  an  orbital  abscess,  and  wli ere,  after  the  escape  of  the 
discharge,  the  retina  became  re-attached  to  the  choroid,  and  the  sight 
restored.t     A  similar  case  is  recorded  by  Dr.  Berlin. J 

Mr.  Bowman  has  also  mentioned  a  case  to  me,  in  which  he  haB 
observed  the  total  spontaneous  disappearance  of  a  considerable  detach- 
ment. Other  cases  have  been  narrated  by  Lielireieh,  Galezowski, 
Btaffim,  etc. 

But  in  the  groat  majority  of  cases  the  natural  course  of  the  disease 
is  ilowljr,  but  surely,  progressive,  leading  finally  to  total  blindness, 
sometimes  in  consequence  of  irido- choroiditis  and  atrophy  of  the  globe. 
Although  the  detachment  generally  remains  confined  to  one  eye,  it  may 
extend  to  the  other,  and  thia  is  to  be  especially  feared  if  the  same  cause 
exists  in  the  latter,  r.,f,y  extensive  sclerectasia  posterior. 

Until  the  last  few  years,  the  treatment  has  been  entirely  directed 
towards  endeavouring  to  procure  the  absorption  of  the  subretinal  fluid, 
or  to  prevent  and  retard  the  progress  of  the  detachment.  The  chief 
remedies  that  were  employed  for  this  purpose,  were  derivatives,  mer- 
cury,  the  application  of  the  artificial  leech,  etc.  The  patieDts  being 
at  the  same  time  strictly  ordered  to  abstain  from  alt  employment 
that  necessitates  any  prolonged  effort  of  the  accommodation,  or  that 
might  produce  congestion  of  the  eye  or  head.  The  results,  however, 
•  «  Ophthal.  Hosp.  Reports,"  iv,  184. 
t  h  Klin.  Monnublltter,"  1863,  p.  49.  %  Ibid.,  1866,  p.  77. 
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of  this  mode   of  treatment   were  not   favourable,   and   only  in  very 
rare  instances  did  the  detachment  disappear.     I  mast  confess  that  I 
■■  never  succeeded   in  achieving  this  result  by  medicinal  means, 
although  I  have  been  sometimes  able  to  retard  the  progress  of  the 
disease  by  suitable  treatment,  together  with  complete  rest  of  the  eyes, 
and  the  occasional  and  guarded  application  of  the  artificial  leech.     The 
hitter  should,  however,  be  employed  with   extreme  care,  as  its  appliea- 
D  is  always  followed  by  a  certain  degree  of  intra-ocular  hyperemia, 
which  might  easily  tend  to  increase  the  detachment.     For  thi 
1  often  prefer  dry  cupping  at  the  temple  or  the  back  of  the  neckt  more 
ecially  in  those  cases  in  winch  the   hyperemia  might  prove  par- 
dangerous,  e.g.,  sclerectasia  posterior  accompanied  by  marked 
symptoms  of  congestion  and  vascular  excitement. 

The  fact  that  the  absorption  or  gravitation  of  the  snbretinal  fluid.  Of 
•scape  into  the  vitrc«»ns  after  spontaneous  rupture  of  the  retina,  is 
followed  by  a  marked  return  of  sensibility  in  the  re-attached  retina,  has 
led  some  of  the  most  distinguished  ophthalmic  specially  Bowman 

and  Graefe,  to  endeavour  to  gain  a  similar  favourable  result  by  opera- 
tro&tment,  I  «y  dividing  the  retina  and  permitting  the  fluid  to  escape 
into  the  vitreous  humour. 

Von  Graefe,*  in  order  to  gain  this  end,  divides  the  retina  with  a 
diar  cntting-ncedlo,  having  two  sharp  edges.  The  eye  being 
steadied  with  a  pair  of  forceps,  be  enters  the  needle  in  the  sclerotic, 
about  4 — 5  lines  from  the  edge  of  the  cornea,  and  in  the  meridian  corre- 
sponding to  the  most  prominent  part  of  the  detachment,  and,  if  the 
situation  of  the  latter  permits  it,  the  puncture  should  be  made-  in  the 
!•  hemisphere.  The  medic  should  be  passed  perpendicularly  behind 
the  lens  into  the  vitreous  chamber  for  about  6  lines,  and  1 1 .  Ipes 

lined  by  a  simple  lever  movement  towards  the  fundus,  the 
jh  to  be  pressed  again Bt  the  retina.     This  movement  is  to  be  con- 
tinned  whilst  the  needle  is  simultaneously  withdrawn.      By  the  I; 

icting  incision,  the  continuity  of  the  prominent  retina  is  to  be 
divided.  Care  must  be  taken  not  to  bring  the  point  of  the  needle  in 
contact  with  the  choroid. 

Bowman  states  that  his  object  in  operating  in  detachment  of  the 
retina  H  has  never  been  to  give  external  vent  to  fluid,  fchougfa  thin  has 
almost  always  been  one  immediate  effect  of  my  punctures,  but  rath*  r 
to  open  a  permanent  communication  inwards  from  the  subretinal  space, 
under  the  idea  of  allowing  the  effused  fluid  to  escape  into  the  vitreous 
chamber,  rather  than  to  spread  further  between  the  retina  and  choroid, 
Further  severing  their  organic  connection.  So  slight  is  this 
connection  that  fluid  effused   at    one  part   easily  gravitates  to  another 

•  *  Archiv.  f.  Ophthalm.,  ix,  2,  85  -f  ride  also  Mr.  Roger*'  sole  translation  of 
tins  Article  in  ••Ophthal.  Hwp.  Rep,/'  rol.  ir,  p.  213. 
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nmre  dependent  part."*  At  first  Mr.  Bowman  only  used  one  needle, 
simply  puncturing  the  retina  through  the  sclerotic,  but  lie  now 
employs  two,  dilacerating  the  retina  in  a  manner  similar  to  that  in  his 
double  needle  operation  for  opaque  capsule.  This  operation  is  per- 
formed in  the  following  manner  : — The  lids  are  to  be  kept  apart  with 
the  spring  speculum,  and  the  eye,  if  necessary,  fixed  with  a  pair  of 
forceps.  The  needles,  which  should  have  a  fine  lancet  point,  are  then 
to  be  introduced  separately  through  the  sclerotic  at  a  short  distance 
from  each  other,  and  at  a  point  corresponding  to  the  most  prominent 
part  of  the  detachment ;  the  points  are  then  directed  towards  each  other, 
so  that  they  may  pierce  the  retina  at  the  same  spot ;  by  then  separating 
their  points,  the  retina  is  torn  bet  ween  them  (as  in  Fig.  00).  Generally 
a  little  oozing  of  the  suhretiual  fluid  takes  place 
Fig.  60  under   the  conjunctiva,   indeed  it  may  even  give 

rise  to  a  small  elevation.     The  vitreous  often  be- 
-  somewhat  turbid  after  the  operation,  but  soon 
i^~Z/        clears  again,  and  then  the  small  tear  in  the  < 

may  sometimes  be  detected.  The  points  of  punc- 
ture of  the  sclerotic  must  vary  of  course  with  the 
position  and  extent  of  the  detachment,  but  they 
will  generally  lie  from  \  to  J  an  inch  from  the 
margin  nf  the  cornea,  arid  between  the  tendons  of  the  recti  mnflcles. 
As  the  operation  gives  but  little  pain,  chloroform  need  not,  as  a  rule, 
b<<  administered.  The  operation  is  generally  followed  by  some,  often 
by  very  considerable,  improvement  of  the  sight  and  the  state  of  the 
field  of  vision.  It  is  true  that  this  improvement  is  mostly  but 
temporary,  and  that  the  operation  may  have  to  be  repeated  several 
times,  each  repetition  being  again  followed  by  a  diminution  of  the 
detachment  and  amelioration  of  the  sight;  such  repetitious  should  not, 
however,  follow  too  closely  upon  each  other,  otherwise  serious  irritation 
of  the  eye  may  be  set  up.  I  have  seen  instances  m  which  the  improve- 
ment after  one  operation  has  lasted  for  many  months,  and  Bowman  and 
Graefe  have  observed  cases  in  which  it  has  been  maintained  for  about 
two  years.  Arltf  mentions  one  in  which  the  cure  still  continu.  d 
14  months  after  the  operation. 

The  operation  is  free  from  danger,  and  is  generally  followed  by  but 
slight  symptoms  of  irritation. 

If  we  consider  the  striking  resulte  often  obtained  by  it,  and  compare 

these   with  the   want   of  success  accompanying  the   former   plan    of 

ruent,  it  must  be  conceded,   I  think,  that  its  adoption  is  to  be 

strongly  recommended.     From  my  own  favourable  experience  of  its 

•  Villi."  Mr.  How  man' a  vory  interesting  Article,  "On  Needle  Operations  in  cases 
of  DcUehed  Betinu,"  "Ujililk  llusp.  Reports,"  iv,  133. 
t  ■  Ber  oner  Augenklinik.,"  1867,  85. 
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results  I  have  no  hesitation  in  peaking  strongly  in  its  favour.  We 
should,  however,  be  careful  distinctly  to  warn  our  iwtients  that  the 
effect  may  only  be  slight  and  temporary.  The  Optffttioo  should,  if 
possible,  be  done  at  an  early  stage,  so  as  to  limit  the  extent  of  the 
detachment,  and  prevent  the  risk  irf  the  retina  undergoing  organic 
Hi  singes,  leading  to  the  permanent  impairment  of  its  perceptive  func- 
tions. For  a  mure  complete  ■apOjUJoa  of  those  points  I  must  refer  to 
the  above-mentioned  articles  of  Bowman  and  Von  Graefe. 

I  should  mention  that  Wecker  employs  a  small  trocar  for  punc- 
turing the  retina,  which  he  enters  from  the  opposite  side  of  the  eye, 
and,  after  withdrawing  the  subretinal  fluid,  tears  the  retina  in  removing 
the  instrument. 


9.— EPILEPSY  OF  THE  RETINA. 

Dr.  llnghlings  Jackson  has  described  a  very  peculiar  condition  of 
the  retina  met  with  during  the  epileptic  fit,  and  has  given   to  it  the 
name  of  M  epilepsy  of  the  retina/'  With  regard  to  it  he  says  ;* — **  In  one 
case,  however,  a  case  of  'epileptiform  convulsions,'    I   had  the  oppor- 
tunity of  examining  the  fundus  of  the  eye,  if  not  daring  a  gen  nine  tit, 
at  least  dming  a  condition  in  which  consciousness  was  lost,  and  in 
which   the   pupils,   ordinarily   small,    were   dilated   as    if  under    i\u- 
influence  of  atropine.     The  optic  discs  were  extremely  pale.     Once  the 
vessels  disappeared  for  an  appreciable  time.     After  a  while  however, 
reappeared  and  were  lound  to  vary  with  the  1  Mpintiflll      Wben 
fa    patient     ia-spind    the   vessels   disappeared,    returning   again    OB 
expiration,  like  lines  of  red  ink  on  white  paper/'     it  appears  to  lw  a 
y  complete  amemie  condition  of  the  retina,  dependent  in  all 
!  ^ability  upon   a  contraction  of  the  retinal  vessels,  just  as  the   i 
niftUfliyff1  occurring  during  the  epileptic  fit  is,  according  to  Brown- 
Seqnard,  due  to  a  contract  i<  >n  of  the  vessels  of  the  brain,  and  consequent 
of  the  latter. 


10.— ISCHEMIA  RETINA 

i  his  affection,  the  retina  is  also  extremely  ans?mic,  the  arteries 
being  greatly  attenuated  and  almost  bloodless ;  the  veins  hypenemic, 
regularly  filled  ;  the  Optic  disc  either  normal  or  but  slightly  pale, 
with  it^  edges  perhaps  faintly  indistinct;  the  tension  normal  and  the 
dioptric  media  clear.  The  blindness  comes  on  very  suddenly,  e 
both  eyes,  and  is  complete.  Such  at  least  were  the  principal  symptoms 
in  oases  of  this  very  rare  affection  recorded  by  Alfred  Graefe,  f  Roth- 

•  "Ophth.  H<wp.  Report*,"  iv,  p   1 1 
t  "  Archir.  f.  Opbthmlm.r  tu.,  1,  113. 
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mund,#  and  Herldiius.f  In  Graefe's  case  the  patient,  a  little  girl  5^ 
jean  of  age,  suddenly  overnight  became  totally  blind  in  both  eyes,  so 
that  not  the  faintest  perception  of  light  remained.  On  examination, 
the  eyes  presented  the  following  appearances : — The  tension  of  the  eyes 
normal,  conjunctivae  very  pale,  the  eyeballs  of  marble  whiteness,  pupils 
much  dilated,  without  any  reaction  on  the  stimulus  of  light,  but  a  faint 
uniform  contraction  on  the  application  of  laudanum,  only  slight  increase 
in  dilatation  OB  the  application  of  atropine.  With  the  ophthalmoscope, 
the  dioptric  media  were  found  transparent,  the  retinal  arterieB  extremely 
attenuated,  the  veins  tortuous  and  dilated,  but  irregularly  so.  The 
retina  and  optic  nerve  were  normal,  the  outline  of  the  latter  being,  how- 
very  slightly  indistinct. 
The  colour  of  the  skin,  but  especially  of  the  mucous  membi 
was  extremely  pale.  The  child  was  otherwise  perfectly  well;  the  only 
peculiar  symptoms  being  the  extreme  rapidity  of  the  pulse,  which  was 
very  small,  and  numbered  160  beats  in  the  minute.  Graefe  considered 
that  the  probable  cause  of  the  blindness  was  an  insufficient  supply 
of  blood  to  the  retina,  the  faint  and  rapid  contractions  of  the  heart 
m»t  being  sufficient  to  overcome  the  normal,  but  proportionately  too 
Arable,  intra-ocular  tension;  he  therefore  gave  the  name  of 
"  ischemia  retina?  M  to  this  affection.  The  correctness  of  this  view  of 
the  cause  is  strengthened  by  I  In  foot,  that  after  all  other  remedies,  such 
as  mercury,  suppurating  blisters  behind  the  ears,  artificial  leeches  to 
the  temple,  etc.,  had  failed,  an  iridectomy,  made  upon  the  right  eye 
ten  days  after  the  complete  loss  of  sight,  proved  successful.  The 
object  in  perforin  Opet&fcios  was  to  diminish  the  intra-ocular 

tension,  and  thus  to  obtain  mechanically  a  greater  filling  of  the  vessels 
ex  vacuo.  Paracentesis  was  performed  on  the  left  eye.  The  effect  was 
most  marked  and  interesting ;  twenty  hours  after  the  operation  the 
child  could,  with  the  right  eye,  see  the  movements  of  a  hand,  and  in 
two  days  count  fingers  up  to  2  feet,  the  pupil  acting  more  freely.  The 
paracentesis  having  proved  ineffectual  in  the  left  eye,  which  was  still 
absolutely  blind,  iridectomy  was  also  performed  on  tins  eyi  on  the  second 
day.  This  was  likewise  successful.  The  ophthalmoscopic  symptoms 
were  equally  favourable,  for  on  the  third  day  after  the  second  operation 

retinal  arteries  were  found  to  be  normal,  as  also  the  veins,  excepting 
a  slight  irregularity  in  their  fulness.  In  three  months,  the  sight  was 
perfectly  normal  in  each  eye.  Rothmund  mentions  two  similar  cases 
of  ischiBmia  of  the  retina,  in  which  paracentesis  proved  effectual,  having, 

ever,  to  be  repeated  in  the  second  case. 


•  ■  Klin.  Monsteb., 
t  lb.,  1865,  p.  285. 


1866,  p.  106. 
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11.— EMBOLISM  OP  THE  CENTRAL  ARTKUY  OF  THE 
Kiri'lNA  (Rate IV,  Fig.  8). 

The  first  case  of  embolism  of  the  central  artery  of  the  retina,  lead- 
ing to  sudden  and  complete  blindness,  was  diagnosed  by  \Vm  tiniefc.* 
The  patient  generally  complains  that  the  loss  of  sight  upon  the 
affected  eye  has  taken  place  very  suddenly,  and  is  so  great,  that  he  can 
hardly  distinguish  between  light  and  dark.  On  ophthalmoscopic, 
examination,   we  notice  very  marked  and  chara*  ippearances. 

The  optic  disc  is  very  blanched  bat.  transparent,  the  vessels  upon  it 
ig  greatly  attenuated.  The  retinal  arteries  are  extremely  thin, 
resembling  small  narrow  threads,  and  ore  perhaps,  to  a  greater  or  less 
extent,  bloodless  and  changed  here  and  there,  for  the  whole  or  a  certain 
of  their  course,  into  white  bands.  Sometimes  small  red  plugs  or 
[-ula  may  be  noticed  in  the  vessels.  The  retinal  veins  are  also 
inner,  irregularly  filled,  and  showing  in  some  of  the  branches  a  com- 
plefa  emptiness  for  a  part  of  their  course,  alternating  with  a  column  of 
blood  OT  plugs  of  coagula.  In  Von  Graefe's  case,  a  very  pecnliar  con* 
clition  was  observed  in  a  vein,  viz.,  a  very  irregular  movement  of  the 
column  of  blood,  which  moved  with  a  sudden  start  towards  tl 

,  e,  and  then  again  became  stationary ;    the  alternatingly  full  and 
tpty  portions   of   the  vessels   remaining   as   before,    excepting  that 
their  situation  was    changed.      The  next  change  is  observed  in   the 
region  of  the  yellow   spot,  which  some  dftjl  after  the  i  the 

lection  becomes  opaque  and  covered  by  a  faint  bluish-grey  or  bluish- 
m  film,  hiding  the   subjacent    choroid,  and  gradually  shading  oft'  nt 
the  periphery  into  the  normal  retina.     This  tfl  due  t o  a  serous 

i filtration  of  the  retina  at  this  point,  and  varies  considerably  in  extent, 
ting,  or  even  exceeding  somewhat,  the  size  of  the  optic  disc.  It  is 
generally  ovoid  in  shape,  with  its  longest  diameter  horizontal.  It  oi 
shows  a  somewhat  mottled  appearance,  being  studded  with  small,  grey 
granules.  In  the  centre  of  the  film,  at  the  foramen  centrale,  is  not 
marked,  bright  cherry-red  spot,  which  is  not  an  extravasation  of  blood, 
s  is  often  erroneously  supposed,  but  is  due,  as  Liebreieh  has  pointed 
bo  the  tool  that  at  this  point  the  retina  is  transparent,  permitting 
the  choroid  to  shine  through,  which  assumes  a  redder  tinge,  on  account 
of  the  contrast  with  the  surrounding  grey i st i-bluc  opacity.  The  vessels 
running  towards  the  yellow  Bpot  are  often  hypcromic,  so  that  their 
tiner  branchlets  con  be  distinctly  traced,  and  they  often  also  show  well- 
marked  blood  coagula. 

The  following  case,  which  came  under  my  care  at  King's  College 

•  « Arehiv.  f.  Ophth.,"  f.  1,  136. 
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Hospital,  illustrates  well  the  appearances  presented  by  embolism  of  the 
central  artery  of  tlio  retina  :■ — 

W.  P.,  ffit.  42,  married,  has  always  been  in  good  health.  Abont  the 
beginning  of  April,  1807,  he  had  a  severe  cold,  which  kept  him  in  bed. 
On  the  second  morning  he  noticed  that  the  right  eye  was  somewhat  in- 
flamed, and  smarted,  and  on  trying  his  sight  he  found  that  it  was  much 
affected.  No  more  reliable  history  could  be  obtained.  On  May  16th 
he  first  came  under  my  care.  The  right  eye  looks  healthy,  the  pupil 
somewhat  diluted  and  sluggish,  refracting  media  clear.  He  is,  how- 
ever, totally  blind,  being  hardly  able  to  distinguish  between  light  anl 
dark.  The  ophthalmoscope  shows  that  it  is  a  case  of  embolism  of 
the  central  artery  of  the  retina.  The  optic  disc  is  very  pale,  but 
transparent,  the  vessels,  on  its  expanse,  much  attenuated  and  anaemic, 
so  that  it  is  somewhat  difficult  to  trace  their  exact  relations  to  each 
other.  The  outline  of  the  disc,  and  the  retina  in  its  vicinity,  are  some- 
what hazy.  This  film-like  opacity  increases  in  density  and  extent 
towards  the  region  of  the  yellow  spot,  where  it  assumes  a  greyish-blue 
tint.  The  vessels  running  from  the  disc  towards  the  yellow  spot  are 
numerous  and  somewhat  hyperajmic,  so  that  their  terminal  branches 
are  very  observable.  In  some,  the  blood  current  is  distinctly  inter- 
rupted, small  red  portions  of  vessel  alternating  with  bloodless  ones. 
I  could  not,  however,  on  the  closest  examination,  detect  any  jerky 
movement  of  the  blood  in  these  vessels;  and  as  the  red  portions 
of  the  vessel  did  not  appareatlj  alter  their  position  during  several 
weeks,  I  attributed  them  to  blood  coagula  in  1.     In  the  centre 

of  the  yellow  noticed  a  red,  cherry-coloured  irregular  pu? 

which  evidently  depends  upon  the  contrast  in  colour  above  referred  to. 
Another  smaller  red  patch  is  observed  somewhat  above  and  to  its  outer 
side,  resembling  it  in  appearance,  but  being  due  to  an  effusion  of  blood, 
of  this  region  otherwise  resembles  very  closely  the 
app.  ited  in  the  figure  illush  ubolism  of  the  central 

na  (Plati  The  appearance  of  the  retinal 

is  also   very  chai  C  of  this  affection.     Thus,  from  the 

o  a  small  artery  emerges,  which  is  perfectly  ? 

portion  of  its  course  over  the  retina  (about 
he  disc),   where  it  becomes  again  filled  with 
looks,  indeed,  like  a  small  white  band.     The  accompanying 
rt  distance  from  tho  disc,  but  at  its  first  division 
'    ping,  and  on   the  peripheral  side  of  this,  it  is 
of  its  course.     Some  of  the  other 
disc  show  marked  irregularities  in 
at  cert  i  b,  hardly  apparent  or  resembling  small 

11  filled.     These  irregularities  extended 
'heral  branches.  The  left  eye  u  as  quite  normal. 
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The  heart  was  examined  by  Dr.  Baffin,  and  found  healthy.     Although 
the  patient's  health  is  good,  he  appears  suffering  from  some  cerebral 
affection,    oa    he    is    very    forgetful,    inconsequent,    and     pome? 
wandering. 

The  case  was  kept  under  constant  observation,  and  examined 
loscope  at  intervals   of  a  few  days.     Although    I 
of  some  of  the  blood-vessels  changed  somewhat,  no  murked  alteration 
in  the  condition  of  things  took  place  until  the  lx;  if  June,  when 

the  diBC  became  more  vascular,  but  its  outline  more  Indistinct,  the 
retina  at  its  margin,  more  especially  upwards,  looking  cedetnatous. 
The  vitreous  humour  became  clouded,  showing  diffuse  and  Boating 
opacities.     At   the  lower    portion   of  the  fundus,  small    c  -bed 

specks  of  disseni:u:ite  I  ohoroiditifl  were  observed.     In  about  a  I 

red,  one  at  the  periphery  of  the 
fundus,  the  Other  running  i'r<m\  the  disc  to  the  upper  part  of  the  yellow 
)t.  Thoy  were  evidently  situated  in  the  retina,  just  beneath  the  internal 
Lastic  lamina,  as  they  covered   the  retinal   vessels,  and    wen   mn: 
and  smooth,  without  any  striated  appearance       At    the  OOmUU 
>f  July  he  was  sent  to  Walton  Convalescent  Hospital.     In  the  begtlb- 
ter  Ihh  eve  pfl  e  following  appearance,  which  it  has 

retained  more  or  leSfl  op  to  Hie  proseai  time.  Tin-  \  U  reonsisqu 
the  retina  is  Q&dergDUtg  tnm-p  rOphy,  ,ltr  \<,4*«e1a  are  c> 

II,  and  the  n -tina  is  BO   thin  that  the  epithelium  of  i 
be  abuormally  well  seen.     The  inner  half  of  the   disc  is  covered  by  a 
blood-vessels   (collateral  circulation),  which  are  so 
closely  arranged  that  t1  ent  the  appearance  of  an  exrravasat 

blood,  hut  mii   pressing  npon  the  eye,  they  can  be  emptied,  and  lie 
observed   to  re-fill   when  the  pressure  is  relaxed.     The  extravasation 
running  from  the  disc  to  the  yellow  spot  has  disappeared,  hut 
the  upper  part  of  the  fundus,  though  smaller,  ry  appai 

In    very   rare  instances  the  embolus  is    u«>t    situated  within    the 

central  artery  Of  the  retina  bel  ranee  into  the  eyeball,  bnl  in 

one  of  its  branches  within  the  eye.     Then,  the  swelling  and  cedenia  of 

ie  retina,  the  alteration  in  the  vessels,  and  the  loss  of  sight  are 

1  to  the  affected  segment   of  the  retina.     Such  cases  have  been 

mann,t  and  Knapp.J     The  latter  insists 

;  i  the  importance  of  testing  whether  any  pulsation  can  be 

iduced  in   the  retinal  arteries  by  pressure  on  the   eyeball,  for   this 

iptom  is  of  great  diagnostic  value,  indicating  the  absence  or  pre* 

sence  of  circulation  in  the  retinal  vessels.     For  if  no  pulsation  can  be 

produced,  it  shows  that  the  circulation  in  the  artery  is  arrested.  BjU 

•      I  1."  1866,  p.  35.  T  Ibid,  p.  37. 

foaffft  Art -hiv.,"  i,  1,  64.     Vide  alto  his  article  on  Embolism  "A 
xir,  1,  207. 
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Bays,  "  In  siu-li  eyes  only  whose  retinal  artery  was  obstructed  by  em- 
bolism or  injury,  I  never  could  produce  a  visible  beating*  of  the  retinal 
arteries  during  the  first  week.  As  a  rule,  it  is  not  before  the  end  of 
the  second  week  that  pulsation  could  again  be  seen  by  applyi  kg  pres- 
sure to  the  globe;  and  at  this  time,  too,  the  calibre  of  the  retinal  vessels 
had  regained  half  or  two- thirds  of  its  normal  size."  Where  the 
embolism  is  confined  to  one  branch  of  the  central  artery,  we  find 
the  corresponding  portion  of  the  retina  is  more  or  less  cadematous  and 
opaque,  this  extending  perhaps  to  some  considerable  distance  The 
calibre  of  the  affected  vessel  is  greatly  diminished,  and  it  may,  as  well 
as  its  branches,  be  partly  or  entirely  bloodless,  in  the  last  case  looking 
like  ft  thin  white  band.  In  the  corresponding  portion  of  the  field  of 
vision,  the  sight  is  entirely  and  suddenly  lontt  there  being  not  the  faintest 
glimmering  of  perception  of  light ;  but  the  central  vision  may  be 
normal,  as  also  that  in  the  other  portions  of  the  visual  field.  In 
Knapp'a  case  there  were  very  extensive  venous  hasmorrhages  in  the 
corresponding  segment  of  the  retina.  It  appears  that,  even  although 
the  morbid  changes  in  the  retina  may  disappear,  the  serous  and 
luemorrhagic  effusions  becoming  absorbed,  the  retinal  veins  losing 
their  dilatation  and  tortuosity,  and  a  collateral  circulation  being  esta- 
blished, this  segment  of  the  retina  never  regains  its  function,  and  a 
corresponding  portion  of  the  visual  field  h  entirely  wanting. 


-HYPERESTHESIA  OF  THE  RETINA. 


Before  the  discovery  of  the  ophthalmoscope,  this  affection  was 
generally  mistaken  for  inflammation  of  the  retina,  and  we  still  meet 
with  this  error  in  some  books  treating  of  diseases  of  the  eye.  Such  a 
mistake  is  a  grave  one,  as  it  has  led  to  a  most  injudicious  and  improper 
treatment  of  cases  of  hyper aesthesia  retinae,  viz.,  by  antiphlogisties, 
depletion,  salivation,  etc.,  thus  increasing  the  severity  and  the  dura' 
of  the  symptoms. 

Hyp  i   of  the   retina  generally  occurs  in  young  persons, 

especially  in  females  of  a  very  excitable,  nervous,  and  hysterical  tem- 
perament, and  in  delicate  feeble  health.  It  is  sometimes  due  to  an 
accident,  shock,  or  a  blow  on  the  eye,  etc.,  to  exposure  to  very  bright 
light,  siu-h  as  a  flash  of  lightning,  or  to  prolonged  use  of  ihe  eyes  by 
strong  artificial  light.  It  may  also  occur  without  any  apparent  cause, 
except  some  derangement  in  the  general  health,  more  especially  of  the 
uterine  functions. 

On  examining  the  eye,  we  find  that  there  is  intense  photophobia, 
t*£*tW  with   lachrymation,    accompanied    perhaps   by    a   spasmodic 
of  die  eyelids,  or  even  a  severe  spasm  of  the  orbici 
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muscle.  There  is  often  great  ciliary  neuralgia,  the  ptxfl  extending 
to  the  face  and  1 1 1  *  *  corresponding  side  of  the  head.  I 
extremely  irritable,  and  the  patient  is  greatly  troubled  by  photnpsiea, 
such  as  bright,  dazzling  stars,  coloured  rings,  etc.,  before  t lit'  eyes, 
these  photopsies  being  either  spontaneous,  or  very  easily  producible  by 
the  slighh .•<»  pressure  uj>ori  the  eyeball  >ver  the  retina  rei 

impressions  for  an  abnormally  long  period,  so  that  if  any  ul».  <r  ■ 
regarded,  its  image  is  retained  for  a  very  appreciable  space  of  time. 
The  eye  itself  will  be  found  quite  normal,  the  refracting 
the  fundus  perfectly  healthy.  The  sight  is  but  very  slightly,  if  at  ail 
impaired,  and  is  always  greatly  improved  when  the  intensity  of 
light  ir  diminished  by  the  use  of  blue  glasses,  with  whieh  the  patient 
will  be  able  to  read  the  smallest  print.  But  whilst  the  central  vision 
is  perfect,  the  peripheral  portion  of  I  he  I 

field  of  visit  in,   as  is  painted  out  by  Von    G  I  markedly  concen- 

trically oontraoted.  This  fact  might  easily  mislead  a  superficial 
observer  to  mistake  it  for  a  case  of  commencing  amaurosis.  The 
plmsphenes*  are,  hnwevar,  very  marked  in  the  portion  of  the  retina 
which  is  ana  are  very  readily  produced  by  slight  pres- 

span 

photophobia  is  often  most  severe,  the  patient  being  quite  unable 
bo  fa-i  tl  l  Light,  «»r  it  comes  on  directly  he  attempts  to  v- 
mdi&g,  etc.  It  is  always  greatly  relieved  by  the  use  of  dark  blue 
glasses.  Mooren  f  mentions  an  extraordinary  case  of  hyperesthesia,  in 
which  the  sensibility  of  the  retina  was  so  greatly  increased,  that  the 
I  large  pr  dark,  in  which  a  normal  eye  could 

4i  a  letter.     It  was  indeed  a  trne  case  of  nyctalopia.     All 
symptoms  had  become  developed  in  a  very  short  time. 
The  list  in  improving  the  general  health,  en- 

oonragir  and  diminishing  the  excitability  of  the 

If  n  phobia  is  to  oonfini 

in   e  for  six  or  i  id   then  gradual!; 

accu-  if  light  (Von  I 

i   air  he   should  wear  blue  glasses.       Internally,   tonics  .should  lie 
adiD  .  more  especially  |  ao  of  steel,  according 

OttflOB.     Zinc  (either  the  vale- 
rianate oi  ag  doses,  commencing 
J  to   1   grain                                        (dually  increasing  this  to  4  or 

f<>nud  very  use- 
a  not  to  weaken  the  patient  illy  by 

Although  th(  h  may  b  ;  loyed 

1    with   extreme   q  BT wise  it  is  apt 

;>pear  when  tin-  i*ycbull  fa  tlnnly  pressed. 
hulmintrischc!  Btfubaehtuugen,"  p.  271 
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to  increase  the  severity  of  the  symptoms,  and  retard  the  cure.    I  prefer 
dry  cupping,  either  at  the  temple  or  the  back  of  the  neck.      If 
patient *s  spirits  are  much  depressed,  everything  must  be  done  to  cheer 
him  up  and  encourage  him  in  believing  in  a  speedy  care. 


13.— TUMOURS  OF  THE  RETINA.* 


According  to  Yirchowf  only  two  kinds  of  tumour  occur  in  the 
retina,  viz.,  Glioma  and  Olio-mrcomo.  The  intra-ocular  tumour  gener- 
ally known  as  medullary  cancer,  encephaloid  tumour,  or  fungus 
nematodes,  is  in  reality,  as  Virchow  has  shown,  developed  from  the 
retina.  As  it  originates  in  the  interstitial  connective  tissue  (neuroglia) 
of  the  retina,  and  in  this,  as  well  as  in  its  minute  structure,  closely 
resembles  cerebral  glioma,  he  has  termed  it  Glioma  retin/p,  a  name 
which  has  been  already  extensively  adopted  by  British  and  Foreign 
pathologists. 

The  symptoms  presented  by  the  disease  are  generally  very  marked 
and  characteristic.  In  the  earlier  stages,  the  external  appearance  of 
the  eve  is  quite  healthy  and  normal,  there  being,  as  a  rule,  no  pain  or 
symptoms  of  inflammation.  But  the  sight  is  lost.  The  pupil  is  more 
or  less  widely  dilated,  and,  shining  from  the  bottom  of  the  eye,  is 
noticed  a  bright,  glistening,  yellowish- white  reflection,  which  is  oil 
already  noticeable  little  distance.     On   account  of  this  yellow 

luminous  reflex,  this  condition  was  formerly  called  "  amaurotic  cat's- 
eye.M  With  the  ophthalmoscope,  the  details  of  the  growth  can  be 
beautifully  seen.  At.  the  outset,  the  disease  is  limited  to  one  portion  of 
the  retina,  which  becomes  opaque,  thickened,  and  somewhat  mottled 
in  appearance.  The  morbid  growth  gradually  increases  in  extent  and 
prominence,  until  it  protrudes  in  the  form  of  a  yellowish- white  nodu- 
lated mass  into  the  vitreous  humour.  According  to  Virchow,  the 
increase  in  the  size  of  the  tumour  is  partly  duo  to  the  growth  of  the 
original  mass,  and  partly  to  the  formation  of  new  foci  of  disease  in  its 
vicinity;  and  hence,  on  becoming  larger,  the  growth  assumes  a  tabu- 
lated appearance,  certain  portions  of  the  retina  being  thicker  than 
others.  On  the  expanse  of  the  tumour,  we  can  generally  observe  with 
the  ophthalmoscope  numerous  blood-vessels,  which  anastomose  very 
freely  with  each  other,  and  between  these  vessels  are  often  noticed  small 
i  of  blood.     Indeed,  these  tumours  are  very  vascular,  and  this 

I  full  information  on  this  subject  I  would  refer  the  render  especially 
I*  Vlrohow's  work  on  Tumours ;  to  HirBehborg'a  monograph  "  Der  Murkschwanim 
tire  Retina  t*'  to  Knnpp'a  "  Intraocudare  Geflchvriilste ;"  and  to  various  important 
trtki*  by  Graofe,  Iwauoff,  Hirschberg,  etc.,  in    the    later  volumes  of  Graefe's 

Anife. 

Hi  kr»»kh»Uen  GwchwUlstc,"  ii,  159. 
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fact,  as  Hirschberg*  points  out,  is  not  only  valuable  in  a  diagnostic 
point  of  view,  but  tends  to  explain  the  rapidly  developed  glaucoma'  I 
symptoms  and  the  temporary  atrophy  of  the  eyeball,  which  are  often 
noticed  in  eyes  affected  with  glioma. 

The  above  are  the  symptoms  generally  presented  by  the  disease 
when  the  surgeon  first  sees  it,  for  as  it  occurs  in  the  vast  majority  of 
cases  in  children,  little  heed  is  paid  to  the  condition  of  the  sight,  and  the 
affection  is  unnoticed  until  the  attention  of  the  parents  is  arrested  by 
the  bright  yellow  reflex  coming  from  the  bottom  of  the  eye,  and  only 
then  is  medical  aid  sought.  Hence  we  but  seldom  enjoy  the  oppor- 
tunity of  seeing  the  earliest  development  of  the  disease,  and  of  fol- 
lowing its  gradual  progress.     In  the  very  earliest  stage,    tin;  re  are 

<;ed,  according  to  Von  Qraefe,t  numerous  small  white  patches,  of 
varying  size,  which  lie  partly  behind  the  retinal  vessels,  and  partly  per- 
vade the  ivt ina  as  far  as  its  inner  surface,  and  then  git*  rise,  already 
at  a  very  early  stage,  to  a  marked  elevation.  They  may  be  distin- 
guished from  inflammatory  infi!  of  the  retina  by  their  circular, 
sharply  defined  outline,  the  periphery  of  such  figures  not  being  broken 
up  into  punctated  or  ,  as  occurs  in  the  latter  case. 
Moreover,  they  are  of  a  decidedly  white  tint,  and  not  of  the  creamy 
yellow  hue  met  with  in  inflammatory  infiltrations.  These  small 
patches  soon  coalesce,  and  increase  in  size  and  thickness,  but  spread 
at  first  only  along  the  surface.  But  as  the  disease  advances,  the 
posterior  surface  of  the  retina  bulges  forward  (Hirscl  the  little 
individual  nodules  which  are  thus  formed,  coalesce  and  give  rise  at 
a  circumscribed  spot  to  a  lobulated  cauliflower  growth  of  the  external 
surface  of  the  retina  (glioma  retina?  circumscriptum  tuberosum).  At 
this  period,  there  is  already  noticed  a  considerable  dissemination  of 
secondary  foci.  The  retina  is  generally  already  partially  detached  at  a 
very  early  stage,  and  the  tension  of  the  eye  mostly  somewhat  increased. 
The  detachment  is  -t\en  peculiarly  defined,  perhaps  forming  an  acute 
angle,  at  whose  apex  a  white  patch  may  bo  noticed  (Graefe).§  The 
peculiar  reflex  and  the  details  of  the  tumour  are  rendered  still  more 
marked  and  conspicuous  on  the  retina  becoming  detached.  When  the 
disease  is  more  advanced,  and  the  whole  retina  is  implicated  in  it  and 
thickened,  the  detachment  n  generally  complete  and  funnel-shaped, 
the  apex  being  situated  at  the  optic  nerve,  and  the  base  at  the  ora 
serrata.     As  a  rule,  the  morbid  growth  can  be  very  readily  detached 

D  the  choroid,  but  in  some  cases  the  retina  ia  firmly  glued  to  the 
latter  (Virchow),||  the  tumour  gradually  filling  the  eyeball  and  causing 
the  vitreous  humour  to  shrink  and  become  absorbed  to  a  corresponding 
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,  for  in  the  latter  case  it  is  i 
ears  in  the  met  majority  of  i 
is  hardly  ever  net  with  as  i 
the  intra-ocular  tension  (other  causes  far  this  being  absent)  should  at 
once  arouse  oar  rasyiictnnn  (Graefe)  • 

When  the  tumour  has  filled  the  cavity  of  the  eyebalL  the  latter 
generally  soon  gives  way  at  some  point.  The  perforation  takes  place 
at  the  cornea  or  near  its  margin,  or  at  the  anterior  portion  of  the 
sclerotic,  and  bat  seldom  at  its  posterior  part.  Perforation  at  the 
latter  situation,  and  the  extension  of  the  growth  into  the  orbit  must 
be  suspected  if  the  movements  of  the  eyeball  are  markedly  curtailed, 
and  the  eye  protruded.  When  the  tumour  has  once  burst  through  the 
coats  of  the  eyeball,  its  growth  is  rery  rapid.  It  sprouts  forth  between 
the  eyelids,  which  are  greatly  swollen  and  often  much  everted,  and 
acquires,  from  its  exposure  to  the  atmosphere  and  external  irritants,  a 
dusky-red,  fleshy,  and  rery  vascular  appearance,  and  hence  the  name 
u  fungus  hssmatodes."  From  it  there  exudes  a  snnious  fluid,  which 
becomes  crusted  on  its  surface,  and  if  any  excoriation  of  the  latter 
occurs,  the  tumour  bleeds  rery  freely. 

Sometimes,  however,  the  disease  does  not  run  so  regular  a  coarse, 

the  tumour  has  attained  a  certain  sise  within  the  eye,  symp- 

:is  supervene,  the  pupil  becomes  blocked  up  a 

<  ye- tension  falls  below  the    normal   standard,   and   the 

-ime  assumes  the  character  of  an  iri  do- choroiditis,  passing 

try  atrophy  of  the  eyeball.     The  latter  is  generally  due 

-rative  choroiditis,  but  may,  in  rare  instances,  be  also  caused 

ornea    (Von   Graefe).      Together  with    this 

eyeball,  there  are  often  very  intense,  spon- 

the  eye  iteelf  being  but  slightly,  if  at 

Whereas  in  the  atrophy  dependent  upon 

most   intense  and  sudden 

lanmorrhage  takes  place.     At  a  subsequent 

r  tiiinuur  again  manifest  them' 
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selves  in  the  partially  atrophied  eyeball,  the  tension  increase*,  the 
tumour  augments  in  size,  the  cornea  or  sclerotic  gives  way,  and  a 
rapidly  increasing  morbid  growth  sprouts  forth. 

Virchow  considers  that  glioma  commences  in  the  external  1 
of  the  retina,  more  especially  the  connective  tissue  eletttttl  of  the 
granular  layers,  and  Knapp  believe*  that  it  begins  in  the  external 
granular  layer,  Schweigger*  thought  it  probable  that  it  originated  in 
the  internal  granular  layer,  and  Hirschbergf  has  succeeded  in  proving 
the  truth  of  this  supposition,  having  found  in  one  case  that  the  disease 
commenced  in  a  pro  literati  on  of  the  culls  in  the  inner  granular  layer  d 
the  retina.  At  a  more  advanced  stage  of  the  disease,  the  retinal  tissues 
often  disappear  almost  entirely,  so  that  it  is  then  quite  impossible  to  1 1 
it*  origin. J  The  raeinbrana  limitans  interna  ami  the  innermost  portion 
of  the  trabecular  connect  i>  iibres  (Stutzfasem),  seems  to  resist 

the  longest,  and  may,  according  to  Virchow,  be  often  traced  within  the 

•  hit,  and  seen  to  divide  it  into  segments.  Twanoff§  distinguishes 
two  forms  of  glioma  j  om*,  : u  which  the  disease  commences  in  the  in ternal 
granular  layer  and  extends  outwards ;  the  other  in  which  it  begins  in 
the  layer  of  the  optic  nerve  fibres  and  extends  inwards. 

The  principal  masses  of  tumour  are  composed  of  aggregations  of 
nuclei  and  cells.  The  latter  are  round  or  oval,  small  in  size,  and  occa- 
sionally have  small  prolongations.  They  are  sometime*  arranged  in 
r«»ws,  and  contain  one  or  more  nuclei.  The  free  nnclei  are  small  and 
round,  and,  according  to  Vireh OW,  OOOTBSpOBlfl  exactly  to  the  little 
light-  of  the  granular  layer.     The  inter-cellular  sub- 

stance  is  so  scanty  that  it  can  be  hardly  distinguished,  bat  on  adding 
chromic  acid  it  becomes  fiuely  granular.  In  the  soft  variety  of  the 
tumour  the  cells  are  larger  than  in  the  hard,  and  in  the  latter  the 
cellular  tissue  is  fibril Jated,  The  tumour  may  subsequently  undergo 
fatty  and  chalky  degeneration.  Sometimes  the  cells  augment  in  size 
or  assume  a  spindle  shape,  and  the  nuclei  increase  in  number,  and 

D  the  morbid  growth  must  be  considered  to  be  of  a  sarcomatous 
nature.  Indeed  Virchow  has  shown  that  the  tumour  sometimes 
assumes  a  mixed  character,  one  part  resembling  glioma  in  structure, 
another  sarcoma,  BO  that  it  may  be  termed  M  glio-sarcoma,"  and  he 
thinks  this  to  be  far  more  dangerous  in  character  than  simple 
glioma.  || 

thinks  that  a  sharp  line  of  demarcation  cannot  l>e  drawn 
lie  t  ween   glioma  and  inflammatory    neoplasms   of  the   retina,   as  the 

•  ■  A.  f.  0./'  vi,  2,  326.  f  Ib„  dr,  2,  40, 

X  For  further  information  upon  the   Anatomical    character  of  these  tumours, 

I   uuuld  also  refer  the   reader   to  Mr.  Hulke's  valuable  papers  on  "  Intre-ocular 

Cancer/*  »•  R.  L.  O.  U.  Rep. "  iii,  W,  and  ▼. 

§  "  A.  I  0."  xv,  2.  ||  «  Krankhafte  OMchwOkte,"  B.  167. 
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and  dividing  the  optic  nerve  as  far  back  as  possible.  The  first  retro- 
ocular  extension  of  the  disease  is  very  difficult  to  diagnose,  but  Von 
Graefe*   has   found    that  generation   of  the   optic    nerve  lias 

ensued,  the  eyeball  becomes  slightly  more  prominent,  and  its  Intern! 
movements  somewhat  curtailed.  There  is  also  more  resistance  felt,  if 
the  eye  is  pressed  back  into  the  orbit,  and  the  little  furrow  between 
Is  and  wall  of  the  orbit  is  obliterated.  When  the  orbital 
adipose  tissue  is  once  implicated,  the  progress  of  the  disease  is  very 
rapid.  Knappf  has  shown  that  the  propagation  of  the  disease  to 
libonrim/  -curs  in  two  ways;  1,  by  dissemination  of  germs; 

The  causes  of  glioma  are  quite  obscure ;  but  in  some  cases  it  appears 
t<>  1)6  due  to  a  traumatic  origin.     It  ooonra  in  bhQdfren  between  the  ages 

v\o  and  eleveut  and,  according  to  Hirsehberg,  no  auth  e  is 

recorded  in  which  it  was  observed  alter  the  age  of  twelve.  It  may, 
according  to  T  ravers,  be  B  ital,  he  having  extirpated 

such  an  eye  in  a  child  of  eight  months  old.  Sometimes  both  eyes  are 
affected  with  t  he  disease,  and  in  such  cases  Graefe  thinks  that  we  must 
not  consider  the  \s  having  been  propagated  from  one  eye  to  the 

r  by  way  of  the  chiasma,  for  iu  the  cases  of  Saunders  and  Hayes, 

reported  by  Wardrop,  the  optic  nerve  of  the  secondarily  n  fleeted  eye 

was  found  to  be  quite  normal.     Nor  does  the  idea  of  a  dyscrasia  hold 

good,  on   account   of  the    general    immunity  of  other   organs   from 

tic  gliomata.     Von  Graefe  rather  seeks  the  explanation  in 

i liar  symmetry  which  exists   between  the  tw  the  influence 

hieh  is  so  often   and   very  markedly  illustrated  in  inflammatory 
diseases  of  the  .ye      hi   some  instances,  glioma  appears  to  be  here- 
ditary,  nnd    oeeurs   in  several   members  of  the  same  family.      Thus 
ftmr   children  being  Hueetod  with  it  out  of  a  family  of 
seven  ;  8  w  it  in  four  i'h  ildnm  of  Sesame  mother.     The  children 

affected  with  glioma  are  often  of  a  peculiarly  fair  and  beautiful  com- 
pla  -ugh  perhaps  somewhat  delicate  in  constitution. 

Tin  me   is  always   extremely   grave,   as  the 

affection  is  very  apt  to  recur,  and  we  have  no  guarantee  that  the  01 

ra  is  not  already  implie:  o  although  the  intra-ocular  tumour 

may  si  ill  be  wit  bbmIL  For  this  reason,  the  immediate  removal  of 
the  eye  should  be  very  strongly  urged  as  soon  as  the  diagnosis  of 
glioma  is  established,  for  this  is  the  only  chance  of  saving  the 
patient's  life.  The  opinion  that  the  disease  may  become  spontaneously 
anv  may    retrograde,    is,    ueeordin^    },,    \\>n     Gfomsfe,    quite 

erroneous,  For  he}  has  found  that  the  affection  progresses  steadily 
and  surely,  indeed  with  greater  steadiness  than  sarcoma  of  the  choroid, 

•'•A.f.  OV'mt.x.  tOp 

v.  f.  0  /'  nv,  2, 135. 


3U4 


DISEASES  OF  THE   RETINA. 


and  that.,  reckoning  from  the  earliest  appearance  of  the  disease,  when 
the  tumour  still  only  occupies  a  small  portion  of  the  eye,  from  one  to 
three  years  elapse  before  its  extra-ocular  development  becomes  manifest. 
In  those  cases  in  which  this  occurs  at  a  very  early  age,  -/..  at  the  ter- 
mination of  the  first  year  of  the  child's  life,  he  considers  it  probable 
that  the  glioma  was  congenital. 

1 1  has  been  urged  by  some  surgeons,  that  the  extirpation  of  the  eye 
it  useless,  as  the  disease  is  sure  quickly  to  recur  and  end  fatally.  But 
oases  are  on  record  in  which  several  years  have  elapsed  after  the  opera- 
,  without  a  return  of  the  disease.*  The  rule  is,  therefore,  to  remove 
the  eye  at  tho  earliest  possible  period,  so  that  there  may  be  the  chance 
Of  f  ho  »»j.  I>eing  still  unaffected, 

I'll,    chief  danger  is,  that  the  disease  should  extend  to  the  brain,  or 
that  iiur,  increasing  more  and  more  in  size,  should  perforate 

the  t?yi  hall,  and  from  the  severe  pain,  the  great  enlargement  of  the 
tumour,  the  occurrence  of  haemorrhage,  etc,  undermine  the  patient's 

rtiplications  should  be  suspected,   if  the  par 
becomes  drowny,  languid,  and  stupid,  lying  about  and  sleeping  a  great 
n   is   great   and   constant  headache,   or   if  symptoms  of 
'lyniK  mad  osclves,     But  even  when  the  tumour  has  V n 

AM  of  the  eyeball,   and  is  fungating  extensively,  its 

vul    iM    advisable,    more    especially  if  there  is    much    pain  and 

hagg,     lf  imuhI,   i ik. n  over,  be  remembered  that  it  is  the  •'•nly 

of  alleviating  the  dreadful  sufferings  of 

In  uxoilUlg  Die  eye,  the  optic  nerve  should  be   divided 

ble,  to  remove  all  the  disease.      Von 

h   cases,  of  passing  a  neurotome  (after 

)  along  the  outer  wall  of  tho  orbit  to  the 

□  pulling  the  eye  as  far  forward  as  possible, 

W  quite  he  optic  foramen;  ho  then 

in  the  usual  manner.      If  the  disease  has 

orbit,  it    will  be  advisable  to  apply  the 

removal  of  the  eyeball,  so  as  to  destroy, 

I    llHKUO. 
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that  the  details  of  the  choroid  can  be  seen  with  unusual  distinctness, 
and  the  faint,  normal  reflex  of  the  retina  is  entirely  absent.  The 
retinal  vessels  become  excessively  attenuated,  and  at  last  changed  into 
thin  streaks  or  lines,  or  disappear  more  or  less  completely.  The  optic 
nerve  at  the  same  time  shows  all  the  symptoms  of  advanced  degenera- 
tion (perhaps  glaucomatous  excavation)  and  atrophy.  In  the  retinal 
atrophy  which  ensues  upon  inflammation,  the  retina  is  generally  for  a 
time  more  or  less  opaque,  and  studded  perhaps  here  and  there  with 
patches  of  exudation,  but  subsequently  it  becomes  more  and  more 
thinned  and  transparent.  Deposits  of  pigment  and  cholesterine  are 
sometimes  noticed  in  the  atrophied  tissue. 


15.— CYSTS  IN  THE  RETINA. 

These  may  occur  in  varying  number,  and  differ  in  size  from  a  small 
pea  to  a  hazel  nut.  On  a  section  of  the  globe,  they  appear  to  the  naked 
eye  as  small  transparent  vesicles,  studded  over  the  outer  portion  of 
the  retina.  They  are  probably  produced  by  the  development  of  colloid 
material  in  the  external  granular  layer,  and  by  a  proliferation  of  the 
radiating  trabecular  fibres  (Iwanoff).*  The  latter  form  the  outer  and 
lateral  walls  of  the  cyst,  the  inner  wall  being  formed  by  the  internal 
layers  of  the  retina.  Mr.  Vernon  has  met  with  cysts  in  the  retina  in 
four  instances. 

•  "Kl.M.,"1864>p.417. 
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1.— INFLAMMATION    OF    THE   OPTIC   NERVE     (OPTIC 
NEURITIS,  NEURO-RETINITIS)  Plate  VI,  Figs.  13  and  14. 

Inflammation  of  the  optic  nerve  is  distinguished  by  the  following 
ophthalmoscopic  symptoms.  At  the  outset,  there  exists  a  certain  degree 
of  hyperemia  and  oedema  of  the  optic  nerve  entrance  and  of  the  retina 
in  its  vicinity,  so  that,  the  disc  appears  abnormally  red  and  somewhat 
opaque  and  swollen,  its  outline  being  hazy  and  indistinct.  In  some  cases 
the  neuritis  is  partial,  the  serous  infiltration  and  swelling  being  at  first 
chiefly  or  entirely  confined  to  one  portion  of  the  disc.  But  the  in- 
flammatory symptoms  soon  become  more  marked.  The  optic  disc 
becomes  enlarged,  swollen,  and  prominent,  rind  its  outline  irregular  and 
indistinct  (from  the  exudation  of  lymph  covering  the  choroidal  ring), 
so  that  it  passes  over  into  the  retina  without  any  sharp  line  of  demarca- 
tion Moreover,  the  smooth,  transparent,  delicate  pink  appearance  of 
Hi"  disc  is  lost,  and  it  assumes  an  opaque  reddish-grey  tint;  the  effu- 
sion of  lymph  into  the  optic  nerve  causing  it  to  appear  striated  and 
M  woolly.*1  On  account  of  the  great  swelling  and  prominence  of  the 
disc,  it  can  be  seen  at  some  little  distance  in  the  erect  image;  the  re- 
fraction having  in  fact  become  hypermetropic.  The  inflammation 
generally  extends  more  or  less  on  to  the  retina  in  the  vicinity  of  the 
disc,  rendering  the  former  hazy  and  indistinct.  The  appearance  of  the 
retinal  vessels  is  also  markedly  changed.  The  veins  are  much  dilated, 
dark,  and  often  very  tortuous,  dipping  here  and  there  into  the  infiltra- 
tion, so  as  to  be  more  or  less  covered  and  hidden  by  it,  and  interrupted 
in  their  course.  The  arteries  may,  on  the  other  hand,  be  so  much 
diminished  in  calibre  as  to  be  hardly  distinguishable.  On  account  of 
the  development  of  numerous  small  vessels  on  the  disc,  the  latter  is 
very  red  and  vascular,  its  edge  looking  perhaps  as  if  it  were  covered 
by  a  reddish  fringe.  On  and  around  the  disc,  are  scattered  numerous 
striated  blood  extravasations,  of  varying  size  and  shape.  On  using  a 
high  magnifying  power,  we  are  often  able  to  make  out  that  the  apparent 
hemorrhagic  effusions  in  reality  consist  of  minute,  closely  packed,  newly 
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developed  blood-vessels.  The  inflammatory  swelling-  and  exudation 
mayT  however,  be  so  considerable  that  the  vessels  are  completely  hidden 
on  the  disc,  and  can  only  be  followed  up  to  its  margin,  and  only  here 
and  there  can  the  outline  of  a  vessel  be  faintly  traced  on  its  expanse, 
Although  cases  of  retinitis,  more  especially  the  parenchymatous  and 
nephritic,  are  generally  accompanied  by  a  certain  degree  of  iufiami 
tkm  of  the  optic  nerve,  I  shall  here  com  due  myself  to  the  description 
of  optic  neuritis  as  an  idiopathic  disease,  and  not  as  a  part  symptom  of 
inflammation  of  the  retina. 

Wt  may  distinguish  two  principal  forms  of  optic  neuritis,  viz.,  1. 
The  ■■•■/  papUla,***  (Stauung's  papille  of  V.  Graefe),  iu  vvhieh 

the  inflammation  commences  in  the  papilla  (optic  disc)  and  extends 
upwards  along  the  trunk  of  the  nerve,  but  generally  stopping  short  at 
the  iimina  cribrosa.  Hence  it  might  very  well  be  termed  "  ascending" 
neuritis. 

2.  The  M  descending  neuritis"  in  which  the  inflammation  commences 
extra-ocularly  and  extends  downwards  to  the  optic  disc. 

The  is  almost  always  due  to  an  impediment  in  the 

circulation  within  the  nerve,  which  may  be  caused  by  an  intra-orbitnl 
tumour  pressing  upon  the  latter,  or  by  an  increase  in  the  intra- cranial 
pressure,  and  consequent  retardation  and  impediment  of  the  circuln 
in  the  ophthalmic  vein.  This  mechanical  obstruction  to  the  circulation 
in  the  central  vessels  of  the  retina,  iB  soon  followed  by  serous  infiltra- 
tion of  the  optic  nerve,  and  subsequently  by  inflammatory  proliferation 
of  its  connective  tissue  elements.  Hence,  there  is  a  considerable 
swelling  of  the  nerve,  and  us  the  firm  scleral  ring  cannot  yield,  but 
closely  embraces  it,  the  nerve  is  here  more  or  less  strangulated,  which 
impedes  the  circulation  still  more.  The  irritation  produced  by  this 
compression  is  soon  followed  by  inflammation.  Iwanoff,t  however, 
narrates  a  case  of  neuritis  optica  in  which  the  ophthalmoscopic  symp- 
toms of  engorged  papilla  and  hyperaemia  of  the  optic  nerve  and  retina 
were  very  marked,  and  lasted  for  more  than  twelve  months ;  and  yet, 
on  microscopical  examination,  no  inflammatory  changes  were  found  in 
the  nerve,  but  only  hyperemia  of  the  vessels,  great  dilatation  of  the 
capillaries,  and  slight  hypertrophy  of  the  connective  tissue,  but  the 
nerve  fibres  were  quite  unaffected. 

Von  GraefeJ  was  the  first  to  recognise  the  connection  between 
optic  neuritis  and  affections  of  the  brain,  as  well  as  certain  morbid  con- 
ditions of  the  orbit.  According  to  him,  the  engorged  papilla  is  chiefly 
distinguished  by  great,  but  perhaps  partial,  swelling  aud  prominence  of 

•  The  n  ischtemiti  of  the  dta  "  of  Dr.  AUbutt,  whose  interesting  Lectures  on 
Optic  Neurilin,  "Mod.  Time*  and  Gazette/1  1868,  I  would  strongly  nvonniund  to 
the  attention  of  the  reader. 

f  «  Kl.  Monatsbl.,"  1868,  421.  %  "  A  f.  O.,"  rii,  2,  58. 
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the  disc,  numerous  and  considerable  haemorrhages  on  and  around  the 
papilla,  and  great  dilatation,  darkness,  and  tortuosity  of  the  veins ;  the 
arteries  being  on  the  contrary  very  small,  attenuated,  and  often  almost 
bloodless.  The  inflammatory  infiltration  of  the  retina  is  confined  to 
the  close  vicinity  of  the  nerve  entrance*  In  the  descending  neuritis  fahfl 
tissue  of  the  nerve  is  more  diffusely  clouded,  bnt  the  swelling  and 
redness  of  the  disc  are  much  less,  and  its  tint  is  of  a  faint  grey.  The 
opacity  of  the  retina  is  more  diffuse  and  extensive,  and  reaches  deeper 
into  its  structure.  The  retinal  arteries  are  considerably  diminished  in 
calibre,  but  the  veins  are  less  dilated  and  tortuous  than  in  the  engorged 
papilla.  On  account  of  the  more  extensive  implication  of  the  retina, 
as  well  as  the  appearance  of  white  patches  on  it,  the  disease  sometimes 
assumes  a  certain  similarity  to  nephritic  retinitis,  and  might  even  be 
mistaken  for  it  by  a  superficial,  careless  observer.  The  chief  points  in 
the  differential  diagnosis  of  these  two  diseases  have  been  already  men- 
tioned in  the  article  upon  the  "  Retinitis  Albuminurica1'  (page  SS 
On  account  of  its  involving  so  considerable  a  portion  of  the  retina,  this 
form  might  be  called  M  nenro-retinitis."  As  Iwanoff  points  out,*  the 
inflammation  of  the  optic  nerve  which  ensues  secondarily  upon  inflam- 
mation of  the  retina  (e.(/.,  nephritic  retinitis)  or  choroid  might  justly 
ami  appropriately  be  termed  M  intra-ocular  neuritis." 

It  must  be  stated,  however,  that  the  distinctive  characters  of  these 
two  forms  of  neuritis  are  not  often  so  strongly  marked,  and  also  that 
the  one  may  pass  over  into  the  other,  and  thus  give  rise  to  a  mixed 
group  of  ophthalmoscopic  appearances.  Sometimes  in  the  descending 
neuritis,  the  opacity,  swelling,  and  redness  are  chiefly  confined  to  the 
periphery  of  the  disc,  the  central  portion  being  relatively  but  little 
involved,  and  this  has  thence  been  called  "perineuritis." 

In  some  cases  of  optic  neuritis  in  children,  Mr.  Hutchinson  has  met 
with  a  peculiar  appearance  of  the  retina  in  the  region  of  the  yellow 
spot,  viz.,  a  group  of  highly  refractive  globules,  resembling  at  the  first 
glance  a  cluster  of  spider's  eggs ;  these  groups  are  almost  symmetrical 
and  very  detinite.t 

When  the  inflammatory  symptoms  subside,  the  morbid  products 
become  gradually  absorbed,  the  swelling  and  prominence  of  the 
papilla  diminish,  and  it  gradually  becomes  flat;  at  the  same  time  assum- 
ing a  paler  tint,  the  neighbouring  retina  remaining  perhaps  a  little 
clouded.  The  retinal  veins  diminish  in  size  and  tortuosity,  the  blood 
extravasations  become  absorbed,  the  opacity  of  the  retina  disappears, 
and  the  disc  may  gradually  regain  a  more  normal  appearance,  and 
vision  may  be  restored.  As  the  swelling  and  infiltration  of  the  nerve 
are  far  more  considerable  in  the  engorged  papilla  than  in  the  de- 
scending neuritis,  the  absorption  is  also  less  rapid  than  in  the  latter.  In 

•  «  Kl.  Mouatebl.,"  1868,  423.  f  *  Oplith.  Ha*p.  Rep./'  ?,  ±>  308. 
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severe  cases,  recovery  k  howrertf,  flu  exception  not  the  rule,  for  the 
vo   generally  becomes   atrophied.     Even  in  those   cases  in  which 
vision  is  restored,  the  disc  re  mains  somewhat   pp  !   of  a  palish 

creamy  tint-  We  are,  however,  generally  able  for  a  lo&g  rimo  to  dis- 
nish  the  atrophy  ensuing  apon  optic  neuritis,  from  that  which  is  met 
with  in  cerebral  or  cere  bro-spinal  amaurosis,  and  which  is  termed  simple 
or  progressive  atrophy.  In  the  atrophy  consecutive  upon  optic  neuritis, 
the  outline  of  the  disc  remains  somewhat  hlj  and  indistinct,  and  does 
not  show  the  clearly  cut,  sharply  defined  contour  so  characteristic  of  the 
other  form.  The  disc  may  also  remain  somewhat  swollen,  and  its 
whit  icy  and  lustre,  being  dull  and  of  an  opaque 

and  somewhat  creamy  tint.     The    i  nn  fur  a 

long  time  a  certain  degree  of  dilatation  and  tortuosity,  but,  as  timo 
passes  on,  these  differences  gradually  fade  away,  and  finally  the  disc 
assumes  the  appearance  of  that  m.t  with  in  simple  progressive  atrophy. 
When  the  infiltrations  int< »  •  nerve  a  become  absorbed, 

wl- often  notice  a  slight  thinning  and  atrophy  of  the  e humid  at  these 

The  disease  generally  affect*  both  eyes  (especially  where  it  is  due 
imaUaneonnly  or  at  a  very  short  interval, 
being,  according  to  Houehut,  most  marked  in  the  eye  corresponding 
to  the  In  misphere  which  is  most  severely  involved.  If  the  cause  is 
intm-orbital,  it  is,  of  course,  quite  different.  I  have,  however,  met  wiih 
an  instance  in  which  the  disease  (the  cause  of  which  could  not  even  be 
surmised)  remained  entirely  confined  to  one  eye. 

The  sight  is  i  ttly  impaired.  tmes,  the  loss  of  vision 

is  very  sudden,  the  patient  becomiug  perhaps  so  blind  within  a  I 
honrs  or  days,  as  to  be  qnite  unable   to  ih  between  Light  and 

dark.     But  the  impairment  of  vision  doe  -essarily  correspond  to 

striking  morbid  al  I   by    the  disease;  indeed,  the 

sight  may  even  be  p  normal  in  cases  of  marked  optic  nen 

I  had  lately  a  case  of  monocular  neuritis  under  my  care,  in  which 
the  acuity   of  vision   remained   perfectly  normal    throughout,  and   I 
have  also  seen  two  cases  of  optic  neuritis  wit.h  l)i\  Etaghimgs  J 
in   each  of  which   the  Dal  dd    read  No.   1   of  Jager ;    indeed, 

-on  assures  me  that  such  cases  are  by  no  means  of  unfreqn 

.rrence,  but  are  sol  ■■served  by  the  oeuli><,  simply  beOMM 

r  is  only  i  when  the  sight   labagSttth  il.     Whereas 

physician    is    called    in    on    account    of    BOOM!     «-«:  >,    he 

suspects  cerebral  disease,  examines   the  eyes  with  the  ophthalinosr 
discovers  optic   neuritis,   and  yet   finds   flint    thfl  siedit    is    unimpaired. 
Mauiliner*  narrates  an  interesting  case,  in  which  a  pafcitml  f .  ith 

optic  neuritin  retained  a   Donnal   acuteness  of  vision  up  to   ihi    liin 

der  Ophthakuoacopii*/'  p.  298. 
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his  death  (which  wu  sudden).     The  post-mortem  examination  revealed 
the  existence  of  interstitial  optic  neuritis,  but  the  retina  was  healthy 

ii].  to  the  optic  nerve. 

The  field  of  vision  is  generally  also  more  or  less  affected,  and  this  is 
a  point  of  mnch  prognostic  importance,  for  according  to  Von  Graefe,* 
we  almost  always  find  that,  in  those  cases  of  optic  neuritis  in  which  the 
field  of  vision  is  contracted,  at  least  a  partial  atrophy  of  the  optic  nerve 
and  retina  ensues.     The  pupil  is,  as  a  rule,  dilated  and  sluggish,  or  even 
perhaps  almost  immoveable.     But  if  the  sight  is  good,  it  may  be  hardly, 
if  at  all,  affected.     The  patient  is  often  much  troubled  with  subjective 
appearances  of  light  (photopBies  and  chromopsies)  which,  from  their 
stic  shapes  and  constant  presence,  may  prove  a  source  of  great 
distress  and  anxiety.     If  the  neuritis  is  due  to  a  cerebral  cause,  it    is 
rally  accompanied   by  more  or    less  marked  symptoms  of    brain 
disease,  such  as  loss  of  memory,  giddiness,  vomiting,  impairment  of  the 
sense  of  smell,  taste,  or  hearing,  epileptoid   fits,   paralytic  affections, 
severe  headache,  etc.    The  cephalalgia  is  often  very  great  and  protracted, 
the  patient  being,  perhaps,  unable  to  localise  it  exactly,  m  it   extends 
ovi  r  the  whole  head.     Von  Graefe  calls  attention  to  the  fact  that  in 
cases  of  cerebral  tumour,  the  position  of  the  latter  may  sometimes  be 
ascertained  by  the  acute  pain   produced  by  sharply  tapping  with  the 
finger  the  corresponding  portion  of  the  cranium,  which  also  temporarily 
increases  the  severity  of  tin-  L.iieral  headache. 

(  MMf, — The  engorged  papilla  may  be  caused  by  morbid  processes 
within  the  orbit,  which  give  rise  to  great  protrusion  of  the  eye,  (9  pros- 
sure  upon  the  optic  nerve,  and  consequently  in  it  of  the  circu- 

lation.    Amongst  such   causes,  must  be  especially  instanced  tun 
Rod  inflammation  of  the  periosteum  or  the  cellular  tissue  of  the  orbit. 
In  such   cases,  we  often  enjoy  an  opportunity  of  watching  how  the 
symptoms  of  optic  neuritis  disappear  and  the  sight  becomes  restored, 
when  the  tnmmir  has  been   removed,  or  the  inflammation  has  sul 
and  the  eye  returned  to  its  normal  position. 

This  form  of  optie  neuritis  is,  moreover,  very  frequently  produced 
bv  ivrtnin  erP-bra]  affrei  iuns  whirl*  c\eri  I  dXFBOfl  DPBilXm  DAOfl  the 
cavernous  sinus,  and  thus  impede  the  venous  circulation,  «»r  effect  this 
by  an  increase  in  the  pressure  of  the  intra-cranial  circulation  (» \./ ..  in 
hydrocephalus).  Amongst  these  causes,  cerebral  tumours  must  be 
especially  mentioned,  beiug  situated,  perhaps,  at  the  base  of  the  brain, 
or  in  the  hemispheres.  This  impediment  of  the  circulation  in  the 
ophthalmic  vein,  gives  rise  to  mechanical  congestion  of  the  papilla, 
which,  as  has  been  already  mentioned,  is  soon  followed  by  serous  infil- 
tration, and  subsequently  by  inflammatory  proliferation  of  the  conru 
tissue  elements  of  the  optie-  nerve.  But,  as  was  originally  pointed  out 
•  "  Kl.  Mountain,,"  1863,  p.  0. 


INFLAMMATION   OF    THE   OPTIC   -VERVE. 


401 


by  Van  Graefe,  tlie  ob  be  cavernous  sinus  alone  would  not 

suffice  for  this,  but  the  effect,  of  the  tinn,  unyielding  Bcleroiie  ring  in 
increasing  any  tendency  to  stasis  in  the  circulation  must  also  be  taken 
int.     Cases  of  engorged   papilla,  in  which  cerebral   tumours 
were    found    after  death,   have    been  recorded  by    Von    Graefe*  and 
others.     But  although  this  form  of  optic  neuritis  will  bad  u  tolUft] 
the  presence  of  a  cerebral  tumour,  it    is  by  do  means  always  diagn<> 
of  it,  as  such  tumours  may  in  some  cases  produce  Bunple  atn»phy  of  the 
optic  nerve  by  direct  pressure  upon    the   hitter.      Or  they  may  set  up 
inthimmat mu    of  the   meninges,  which,  extending  to  the  optic  Bflf 
gives  rise  to  descending   neuritis.      The  latter  disease  is,  therefore* 
sometimes  met  with  iu  cases  of  meningitis  or  arachnitis,  in  which 
inflammation  extends  to  the  optic  nerve,  and  travels  down  to  the  papilla 
and    retina.      We  may,    houPPWT,    have    mixed    forms  of  neuritis,   in 
which  the  phenomena  presented   by  the  disease  are  partly  due  to  in- 
flammation of  the  trunk  of  the  nerve,  and  partly  to  obstruction  in  the 
eireubit  i 

[n  QBfl  case  of  descending  neuritis  narrated  by  Von  Graefe, t  the 
circumscribed  basilar  meningitis  was  found  to  be  caused  by  a  peculiar 
ento,  i  partly  in  the  right  hemisphere  and  partly  at  the  base 

of  the  cranium. 

•ed,  according  to  Dr.    Hugh  lings  Jackson,  J  who  has  made  so 

many  interesting  and  valuable  researches  up  us  of  the  eye 

eases,  optic  neuritis  may  be  produced  by 

11  coarse  M  disease  of  almost  any  part   of  the   cerebrum,  or  cerebellum. 

This  being  so,  I  cannot  do  better  than  give  the  following  summary  of 

his  experience  and  views,  which  appeared   in  the  Hospital  Reports  of 

1 1  Journal"  (March  W 

11  We  now  report,  remarks  on  an  acute  condition  of  the  optic  nerves, 

which  is  followed  by  another  kind  of  atrophy.      Lt  is  to  be  kept  in  mind 

I  the  following  p  onsen  of  optic  neuritis  ('  dosoonding 

n  in  physicians'  practice  >u tain  an  accurate,  although 

!  v  brief,  statement  of  the  chief  conclusions  at  which  Dr.  Hughlings 

son  has  arrived. — Optic  neuritis  from  intracranial  disease  is  always 

i  I  he  disease  giving  rise   to  it  is  quite  limited  to  a 

siuL-  ral  hemisphere. — Not  unfrequently  one  eye  suffers  more 

than    the    other,   but.    even    *l  hrul    hemisphere   is   alone 

diseased,  there  does  not  seem  to  be  any  constant  relation  betwixt  the 

side  of  the   brain   tflfeoted    and   the  eye   more  affected. — Although,   in 

'he  local   disease  causing  optic   neuritis  is   C 


♦  "  Kl.  Monatabl.,H  p  !>,  1803  ;  nlfto  -  A.  f.  O.,"  rii,  2,  58. 
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clott  it  ngs  Jackson's  experu 

with  rt'ceiit  blood-clot. — When  coarse  disease  of  one  cerebral  hemisphere 

giMl  rise  ta  headache,  vomiting,  unilateral  spasm,  anmnv 

neuritis;  or,  let  its  larger  uproar  called  "cerebral  I 

involving  all  or  most  of  tbes.  iere  is  but  one 

idea  throughout  Ego  body,'  and  changes  diffused  from  it  in 

different  directions,  on  which  diffused  changes  the  symptor 

depend. — The  most  important  clinical  fact  about  optic  neuritis  is,  that 

it  may  exist,  for  a  varying  time— h,  few    days,  .1    fi  I,  or  a  few 

months — without  any  apparent  d<  It  must  be  looked/or  in 

use  oi   cerebral  disease,  at  all  events  ii 
fever. — It  is  necessary  to  look  for  it  in  cases  of  loss  of  speech 
disease  of  the  hemisphere.     As  implied   in   i lu    foregoing,  it  is  only 
liki'K   to  occur  in  cases  when-   the   speech  defect  depends  an 
disease,  let  us  say  on  a   large   olot,   arid    tlien   only  some  tirm 

A  blood-clot  causes  loss  of  speech  as  a  destroyer  of  an 
ate   structure,  and  subsequently  optic  neurit  character 

reign  body.      However,   optic  neuritis   is   rarely  :. 

odikt*  considers  that.  optic  tieuritis  which  ntfl 

produced  by  mechanical   means   j  m  obstruction  to  the  circula- 

tion  producing  the  engorged  papilla),  and  that  dm-  t 
intlammation  of  the  optic   nerve,  we  must  distinguish  I  third  Go 
which  the  cerebral  affection  Ijcb  altogether  out  of  the  course  of  the 
optic  nerve.     In  such  cases,  the  symptomatic  optic  neuritis  is  due  to 
neurosis  of  the  vasomotor  nerves,  causing  hyperemia  and  swelling  of 
He  points  out  also  that  widely  extending  and  pin- 
symptoms  (eg,  intense  headache,  Ion  of  consciousness,  part 
Myopia,  amaurosis,  etc.),  whit •)<.  .tppear  during-  the 

Bent  of  a  cerebral  tumour  and  c<  to  its  more  rapid  growth. 

are  not  due  to  direct  irritation  produced  by  the  tumour  on  contiguous 
parts,  but  to  P/ide  spread  hyperemia  and  swelling  dependent  on 
irosis  of  the  sympathetic  tibres,  or,  so  to  speak,  a  local  fever.  It  is 
just  in  these  cases  of  symptomatic  neuro-retinitis  due  to  neurosis  of 
the  sympathetic,  that  Benedikt  has  often  found  great  benefit,  from 
galvanism  of  This  theory  of  Benedikt's  receives 

some  support  from   Leber** t    observation,  that  an  optic   nerve 
seems  I  Iced  eye  to   be  p  althy,  may  show,  on  micro- 

examinai  J  marked  pathological  chin .-_  i  ai  inter- 

ation  of  the  bond) 
Now  as  he  has,  m  met  with  some  of  tbeefl 

ges  in  cases  of  r  ptic  nenritia,  is  which  it  wh  impos- 

•   \  id    Pwudiaft  " Elect rothompb,"  p.  S58. 
f  "Kl.  Moiitttibl.."1868(p.S08. 
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si  hie  to  assume  that  the  inflammatory  process  had  ascended  from 
within  the  eye  to  the  optic  nerve,  and  the  mechanical  theory  of  the 
«tinii  could  not,  therefore,  hold  good,  Leber  thinks  that  *' in  theni 
no  other  explanation  is  possible  than  that  which  has  been  already 
pointed  out  by  Benedikt,  viz.,  that  cerebral  affections  in  general  may 
cause  direct  inflammatory  changes  in  the  optic  nerve  and  papilla 
through  irritation  of  certain  nerve- paths  (Nervenbahnen)  which  are 
still  unknown  to  us." 

But  we  sometimes  meet  with  cases  of  optic  neuritis,  in  which  it 
is  quite  impossible  to  detect  any  cause  or  any  impairment  of  the 
health,  except  perhaps  some  derangement  of  tin  uu Tine  functions,  s. 
insufficiency  of  the  catamenia.  I  have  seen  several  instances  of  this 
kind  in  young  and  delicate  females,  who  otherwise  enjoyed  perfect 
health.  Such  cases  recover  completely,  if  they  are  seen  at  the  outset 
of  the  disease,  and  are  actively  and  efficiently  treated.  Mr,  Hulke,  in 
an  interesting  paper  on  optic  neuritis,*  narrates  such  cases,  and  also 
others,  in  which  it  occurred  in  connection  with  diphtheria,  rheumatic 
fever,  etc. 

To  prove  that  the  distinction  between  the  engorged  papilla  aud  the 
descending  neuritis  is  not  a  theoretical  or  arbitrary  one,  we  need  only 
pay  attention  to  the  differences  in  the  anatomical  changes  met  with  in 
these  two  forms.  In  the  engorged  papilla,  the  inflammatory  changes 
are  generally  chiefly  confined  to  the  intra- ocular  end  of  the  optic  nerve, 
and  do  not,  as  a  rule,  extend  backwards  beyond  the  lamina  cribrosa, 
although  the  Ultimate  Slruolui*  of  the  latter  is  often  greatly  changed, 
and  its  characteristic  features  rendered  indistinct. f  MauthnerJ  has 
seen  some  preparations  of  Iwanoff's,  in  which  the  proli fern* ion  of  the 
connective  tissue,  instead  of  stopping  short  at  the  lamina  cribrosa,  had 
extended  somewhat  along  the  trunk  of  the  nerve,  and  had  thus  given 
rise  to  ascrnding  neuritis. 

In  descending  neuritis,  Virchow§  found  that,  besides  hypertrophy 
of  the  vessels  and  increase  in  the  width  of  the  nerve  fibres,  the  whole 
trunk  of  the  nerve  had  undergone  inflammator  Hie    nen- 

rilemma  was  thickened,   and  showed  cystoid  detachments.     B< 
this  peri-neuritis,  the  elements  of  the  interstitial  con  issue  had 

undergone  proliferation,  producing  degeneration  and  destruction  of  the 
nerve  tubules.  || 

The  prognosis  must  Ml  all  easw  be  extremely  dnuhtfn1  mid  guarded, 
-and  in  tin-  great  majority  unfavourable,  for,  as  a  rule,  optic  neuritis 
ends  in  more  or  less  complete  atrophy  of  the  nerve  and  loss  of  sight. 

•  "  R.  L.  O,  H.  Bt>p./'  vi,  2.  f  Sobweiggcr,  Vorlesungrn.  p.  136. 

£  u  Lcrbuch  der  OplitJialmoscopiiV'  p.  289.     §  "  A.  f.  0.,"  xii.  L',  1 17. 

||  Vide  also  Dr.  Leber's  interesting  paper  on  Optic  Neuritis,  "  A.  t  0.,"  xiv,  2, 
333. 
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Besides  the  question  od  it  must  also  be  remembered  that  there 

arises  the  still  more  important  one  of  life,  for  but  too  frequently  optic 
itis  Li  nannod  bj  moil  dangerous  and  incurable  affections  of  the 
brain.  The  most  favourabe  cases  arc  those  in  which  the  disease  is  due 
to  sonic  temporary  and  relievable  cause,  such  as  irregularities  in  the 
catamenia,  etc.,  or  a  tumour  or  inflammation  in  the  orbit.  But  even  in 
these,  the  morbid  nnimgUMi  in  the  optic  nerve  may  have  been  so  great  as 
to  prevent  any  restitution  end  is,  more  or  less 

atrophy  of  tip  \  hole,  the  cases  in  which  the  progress  of 

Ihf  disease  and  the  km  of  sight  have  l»een  very  rapid,  afford  a  more 
favourable  prognosis  than  those  in  which  tiny  have  been  slow  and 
gradual.     In  the  former  instance,  a  per  .<  ry  may  result,  even 

Although  all  quantitative  perception  of  ttghl  has  been  temporarily 
lost.*  According  to  Von  Graefe,  the  prognosis  is  also  more  favour- 
able in  children  than  in  adults.  The  condition  of  the  pupil,  with 
regard  to  its  reacting  or  not  on  the  admission  of  light,  is  of  no 
import  iosJs. 

h  regard  to  the  t refitment,  we  can  only  lay  down  general  rules, 
as  it  must  be  vn  nling  to  the  nature  of  the  cause  and 

exigencies  and  peculiarities  of  individual  cases.  If  the  disease  is  seen 
it  the  outset,  the  patient  should  be  placed  as  soon  as  possible  under 
influence  of  mercury  (inunction).  If  the  patient  is  delicate,  tonics 
iotil.1  be  at  the  same  time  administered.  I  have  several  times  ob- 
srvod  that  this  line  of  treatment  has  exerted  a  mai  .    umble 

influence  upon  the  progress  of  the  disease  and  the  morbid  effusion,  the 
absorpt ion  of  which  it  hastens  and  facilitates.     This  is  especially  the 
»e  when  the  disease  occurs  without  any  special  intra-orbital  or  cere- 
bral cause,  as  in   females  suffering  from  derangement   of  the  uterine 
'tions,  or  persons  affected  with  the  suppression  of  soin  iary 

etion  of  the  skin.     In  some  of  these  cases  I  have 
seen  a  complete  recovery  resulting  from  the  combined   influence 
mercury  and  the  local  application  of  the  leech.     The  action  of 

i  should  be  stimulated  by  diaphoretics,  and,  if  the  patient  will 
submit  to  it,  a  course  of  treatment  by  Zittmann's  decoction,  which 
proves  especially  beneficial  in  syphilitic  rase*  If  the  disease  is  not 
teen  till  a  later  stage,  when  permanent  changes  in  the  nerve  have 
already  occurred,   I  do  not  think  that  any  l>  ed  from 

salivation,  and  should  he  admin  -mall  doses  of  the 

bichloride  of  mercury,   [lerhaps  in  combination  with  the  iodido  and 
tide  of  potassium, 

severe  and  often  very  violent  pain  id,  with  which  the 

cuts  are  frequently  affected  wher  Is  upon  acerebral 

•  *  A.  f.  O,"  i  ids  also  a  owe  I  by  Hinwhberg  in 

Berliner  Klini*  ssohrift."  September  13,  1869* 
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lemon,  is  generally  relieved  by  a  suppurating  blister,  or,  still  better,  a 
seton  in  the  nape  of  the  neck. 

Tu  alleviate  the  congestion  of  the  optic  nerve  and  retina,  the  arti- 
ficial leech  should  be  applied  several  times,  at  intervals  of  a  few  days, 
bat  should  then  be  desisted  from  if  no  h-  nits.     If  the  patie: 

weak  and  delicate,  dry  cupping  should  be  substituted. 

Under  the  head  of  optic  neuritis,  Von  Graefe*  has  called  atten- 
fco  cases  in  which  there  was  an  extremely  sudden  loss  of  sight, 
the  patient  becoming,  without  any  clearly  defined  cause,  so  absolutely 
blind  in  the  course  of  I  km  hours  as  to  be  unable  to  distinguish 
between  light  and  darkness.  He  says  : — "After  constitutional  diseases 
of  different  kinds  (1  bore  observed  it  occurring  after  measles,  febrile 
gastric  catarrh,  and  angina?),  but  without  any  marked  disturbance  of 
the  general  health,  the  field  of  vision  becomes  clouded,  with  or  without 
the  )  of  chromopsies  and  photopsies,  and  within  the  course  of  a 

few  hours  or  days  absolute  blindness  ensues.      Botfa  eves  are  generally 
symmetrically  affected,  and  only  in  a  single  case  have  I  seen  the  dis- 
confined    to  one   eye.     This    ease,    however,   presented   some  slightly 
irregular  characters.     The   pupil   generally  becomes  unusually  dilated, 
and  quite  inactive  to  the  stimulus  of  Eight,  retaining  but  a  slight  de_ 
of  mobility  during  the  movements  of  the  eye  or  the  impulse  of  accom- 
modation.    There    is,   therefore,  reason   to  assume  the  existence   of  I 
special  state  of  irritation  in  the  fibres  of  the  sympathetic.     With  the 
ophthalmoscope  may    be  observed  undoubted,  though    not   very  00ft* 
spicuous,  changes   ia   the  papilla,  which  are,  however,  of  a   markedly 
transitory  character.     Its  tissue  is  veiled  by  a  delicate,  diffuse  oped 
as  is  also  the   neighbouring  retina,  the   level  of  the  «lise   is,  however, 
hardly  raised,  OT  only  in  a  very  ilight  degree,  and  only  tor  I  few  dl 
The  Biieriefl  are  narrowed,  but   by  pressing   upon  the  eye  we  can 
succeed  in  produeing  a  slight  pulsation  (the  surest  sign  of  thee 
of  a  eontimiMir-   oLVl  'illation), t  the   veins   are  dilated  and  tortuous,  but 
their  course  is  tolerably  regular  OB  account  of  the  but  slight  opacity  of 
tissues."      Von  Graefe  narrates  four  eases  of  this   kind.      In  two,  a 


•  "  Archiv.  f.  O.,"  xii,  2,  135. 

f  If  u  thrombus  in  the  central  artery  of  the  retina  has  produced  ischemia  of  the 

retina,  the  arteries  of  the  latter  will  also  be  extremely  small,  but  even  a  considerable 

pressure  on  the  eyeball  with  the  finger  will   not  succeed  in  producing  arterial  juil-n- 

t  ion  or  emptying.  rift.     With  regard  to  this  subject.  Yon  Graefe  says  at 

another  place:  "If  together  with  |   few  nmvm  cJUux,  tb  eurs  in  the 

>f  the  lamina  cribro*a  or  behind  it,  we  must  cine'  fcQ  Bad  till  «.  iinnl  arteries 

But  if  the  venous  efflux  has  been  impeded  by  the  swelling  of  the  tissues, 

i  itfx-r  ^Mulljineouslv  or  at  an  earlier  date,  the  arteries  may  remain   partially  filled, 

but  on  I  hand  pressure  upon  thfl  eyeball  will  not  proline  the  BfOal  plie- 

>.  on  account  of  the  stoppage  in  the  influx  of  the  blood."     ("  Arch,  t  O,"  xit, 

2,  i:tl,  note  ) 
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complete  recovery  occurred,  although   there   had  been   absolute  loot 
of  even  quantitative  pa  I  far  some  little  time.     In 

case,  the  absolute  blindness  continued,  and  the  disease  passed  0 
Pfipid   atrophy    of  the   nerve.     In    the   fourth,    there   was   incomplete 
recovery  with  par'  hy* 

Graefe  considers  that  in  all   probability   tin NO   WeCMBtof 

retro-ocular  neuritis,  the  swelling  and  diffuse  being  due  to  an 

il  serous  infiltration   (uxlcma).     Th<  l.»etween  this 

form  and  the  descending  neuritis   consists  principally  in  this,  that  the 

more  marked  tissue  alterations  do  not    extend  to  the  papilla,  I 

im  ocenn  only  at  certain  points,  and  does  no*  isly 

mk  of  tht  .  the  degree  of  inflammatii  t 

only  very  moderate,  and  the  disease  but  seldom  depends   npon  grave 
us. 

Iiinks,  moreover,  fcfaftl  eertain  eases  of  MuR&ifl  r« 
as  also  perl inps  t.f  embolism  of  the  central   artery   of  the   retina,  may 
have  been  in  realti  rotro-OCOiu  neuritis. 

circum*  taM    (interruption   of  the 

visual  Said)  Combined  with  amblyopia,  which  are  not  unfrwpient  ly  met 
with,  would   appear  i)  at  researches,   more   especially   those  of 

Leber,*  to  be  generally  due  to  retro-ocular  neuritis,  the  inflammation 
being  situated   in  that  portion  of  the  nerve  which  lies  bit. 
ball  find   \)u    .unnuissure.       From  this    category  must,    of  course,  he 
tomata  which   are  due    to  changes  in   the   extern  A 
ua  in  the  region  of  i1 

specially  i ized    by   the   following  symp- 

toms.    At  the   very  outse  ntly  no  abnormal  ophthal* 

mosetipie  symptoms,  excepting   perhaps  a  certain  degree  of  hypera 
of  then]  -  »on,  however,  a  iai 

n  appears  at  the  margin  of  the  disc,  ag  more  or  less  on 

hhe  neighbouring  portion  of  the  retina,  and  resembling  somewhat 

the    OJNM  h    in    syphilitic    retinitis       Small*  white,  opaque 

B  are  noticed  on  the  disc,  enveloping  and  hid  int  of  exit  of 

the  vessi  ling  perhaps  somewhat  along  their  walls  on  to 

These  opaque  stria?  are,  according  to  Von  •  pecially 

pais  ice  of  retro-ocular  neuritis.      Here  and 

thei<  asations  of  blood   may  be  strewn  about  on  the  retina 

in  the  vicinity  of  the  disc*     At  a  la'  it  in  some  cases  even 

tolerably   early,  a  win-  bitty  hluish   discolouration  of  the  optic 

disc  supi  Ahich  almost  always  I  mill! ill!  to  tiie  outer 

half  of  the  disc,  reaching  closer  up  to  the  edge  of  the  latter  than  a 

•   Vide  Leber's  very    valuable   and  interesting  paper   >.<u   Oofeui    IUindneu  iu 
certain  Diseases  of  the  Eye  (■  \  3,  20),  in  which  be  givw  a  full  and  excel- 

lent deaenptiou  of  this  form  of  amblyopia. 
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-ieal  exci.  Whilst  the  outer  half  of  the  disc  become* 

fcfal  its  rod  lint,  and  iI.Ih  in  very  characteristic  of 

ill  nootos  Ms\  which  as  a  rul»  «•  Mucks  both  eyes,  either 

al    ii  ,  i  pval,  generally    becomes  gradually 

pgresetng  alon  Leadily  for  weeks  or  months,  during 

colouration  of  the  disc  becomes  more  and 

inon     pronouuoedi   and    thru   remains  Sometimes,   how- 

Attack  ih  very  sudden,  the   affection    reaching  its  acme  in 

I   a  liw  days.     This   ih  especially  the  caso  in  the  amblyopia  of 

drunkards     The  decree  of  impairment  of   vision  varies,  hut,  as  a  rale, 

ii    mi  ihiuij  amount  of  night  remains.     The   disease   is  almost  entirely 

lined  to  adults  tmd    men,  bein^  especially    met   with    in  drunkards, 

l<    '  r  person*  who  are  much  exposed  to  euld  and  wet,  such 

■  u^nie   driver        ate       Olll    of  56   Oaiea    which    L< 
mIim,  i  vc*h  he  itnl y  mei  with  it  tl  in  women.     It  ia  probably  in 

HliiHf   instanei'M  due  (.♦  irti  i.iil  often  ftlsO,  especially  ill 

iv,  x* huh  occur  is  drunkard^  Li  ia  simply  prod  hypere- 

llns  causing  a  diftOfbft&Ot  In  the  miiritiun  of  the  nerve-elements, 
which  may  gradual  In  raduoi  iftrophio  «  huugesv 

Ijclier*  ha*  found  that  ihe  more  or 

i    in  all  cases  of  central  ■ootoiii  for  in  SI  eases  in  which  he 

iawttigfttion  upon  this   p.»inr,  it  was  deteriorated   in 

all.       Ih  KBDA  inManecs,  the  colour   blindness  fed  to   the   detection  of  a 

whloh  was  unap)i:o't -i.i  I  %  the  usual  modes  of  era  ■.,  In 

the  •'••.dder  oases,  red  predated;  in  the  severer,  the 

appivi  imiitu  of  colours  grrnduully  diminished  more  and  more  from  the 

red  to  the  violet  end  of  the  njM  HMriim,  just  as  occurs  in  atrophy  of  the 

The  treatment    •  in  local  depletion  by  the 

artificial  Uveh,  the  use  of  stimulant  foot-baths,  perhaps  also  the  Turk 

Itath,  the  internal  administration  ol  ■:'  potassium,  or  of  tonics  if 

the  patient  is  feeble  and  his  cv  m  much  shattered.    The  most 

i^ut  rules  most  also  be  enforced  as  to  the  mode  of  life,  and  the 

aUtineaee  from  tobacco*  stimulants,  and  debauchery  of  every  kind. 

The  prognosis  most  be  guarded,  bat  evrn  in  the  severer  cases  need  not 

.iwointely  bad*  for  the  disease  does  not  lead  to  complete  blindness, 

N  field  of  vision  remains  unimpaired  lor  some  length  of  time  (Von 

Oracle). 


*—  THK  OPTIC  XKRVB   (Plate  VL,  Rgs.  II 

ami 

1  shall  bare  canine  myself  to  a  iWecrinuun  of  the  rarioos  ophihal- 

bx  dxweent  forms  of  atrophy  of  the 
(%nfc,nttm 
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optic  nerve,  and  reserve  the  consideration  of  the  causes,  prognosis,  and 
course  of  this  disease  until  we  come  to  treat  of  the  amblyopic  and 
amaurotic  affections  of  the  eye. 

Some  observers  have  thought  that  the  atrophic  changes  in  the  optic 
nerve  are  usually  ushered  in  by  a  well  marl,  emic  condition  of 

the  papilla.  Great  care  is,  however,  required,  not  to  mistake  physio- 
logical peculiarities  in  the  colour  of  the  disc  as  being  of  pathological 
import.  Thus,  as  has  been  already  stated,  the  nasal  side  of  the  disc  is 
often  considerably  redder  than  the  out  being  tin 

slightly  indistinct ;  and  yet  this  is  quite  a  physiological  appear- 
ance.     In  the  amblyopia  dependent  npon  irregularities  (congestion) 
ID    the  cerebral  circulation,  hyperemia   of   the  papilla  is  often  seen, 
as  ah»o  after  prolonged  straining  of  the  accommodation  ;  but  I  do  not 
II  a  rule,  it  is  met  with   an  a  promon  go  of  the  pri- 

mary, progressive  atrophy  of  the  optic  nerve.  The  more  intimate  ana- 
tomical nature  of  the  simple,  progressive  atrophy  of  the  optic  nerve  is 
still  very  doubtful.    Some  i  -  believe  that  there  exists  a  primary 

ffl  of  irritation  in  the  interstitial  cellular  tissue,  which  leads  second- 
j  to  the  disappearance  of  the  conductive  nerve  elements.  In 
favour  of  this  view  might  be  urged  the  symptoms  which  not  uufre- 
qui  utly  occur  in  the  progress  of  the  disease,  e.g.,  pains  in  the  head, 
D&OODflOioilsnOBB,  utc.  But  neither  in  amaurosis  nor  in  tabes  dors 
does  there  appear  to  be  inflammation  of  the  cellular  tissue  of  tie 
in  the  ordinary  sense  of  the  word.* 

The  ophthalmoscopic  symptoms  which  especially  characterize  atrophy 
lie  optic  nerve  are  a  pale,  white  or  bluish-white  discolour 
the  papilla,  diminution  in  the  calibre  and  number  of  the  little  nutr 
blond-vessels  upon  the  expanse  of  the  «  riuation  of  the  retinal 

vessels,  more  especially  the  arteries,  and  frequently  a  peculiar  excava- 
f  ion  of  the  optic  nerve. 

In  atrophy  of  the  optic  nerve  (more  especially  the  forms  met  with  in 
cerebral  or  cerebro- spinal  amaurosis)  the  papilla  does  not  present 
normal,  greyish-pink  tint,  but  looks  pale  ami  white.  Sometimes,  this 
whiteness  is  so  great  as  to  cause  i\iv  disc  to  resemble  a  piece  of  smooth 
o  paper,  but  there  is  frequently  a  bluish-white  or  greenish  reflex, 
yielding  a  peculiar  lustre.  In  the  former  case,  the  plane  of  the  <LV 
quite  level,  and  the  dead  M  »nr  is  chiefly  due   to  the  atrophy  nf 

the  and  the  b;  liy  and  thickening  of  the  connec 

i  he  bluish- white  reflex  is,  on  the  other 

hand,  due  to  changes  in  the  nerve  tubules  bfitWttCBH   the  meshes  of  the 

lamina  cribr>  details   of  the    latter  peculiarly 

tinct.      In  such  cases  then  ya  excavation  of  the  nerve.     Very 

icntly  these  two  i  shallow 

•  Vid©  Ch-ncfe^  Lectures  on  Amaurosis,  "XL  M.,"  ISG5.  p.  LOT, 
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ezenvation,  with  the  detail*  of  the  lamina  cribrosa  only  partiall y 
exposed,  the  other  portion  being  covered  by  a  thick  layer  of  connective 
tiara*  (Grade), 

Resides  being  pale  sad  diaccloured,  the  dine  has  also  lost  iU 
tranaysrency  sod  peculiar  clearness  of  tint,  so  that  the  retinal  vessels 
cannot  be  distinctly  traced  passing  into  the  substance  of  the  papilla. 
Although  the*  outline  of  the  disc  may  he  somewhat  irregular  in  shape, 
it  is  Tory  clearly  and  sharply  defined,  and  the  choroidal  ring  appears 
UUsnaUy  diatinrt.  The  size  of  the  papilla  may  also  seem  to  be  some- 
what diminished,  bnt  not  mach  importance  should  be  attached  to  this 
symptom,  whieh  is,  mor<-ovr-r,  often  due  to  caoaes  situated  in  the  re- 
f ra/ ;  :  b -green  tint  is  often  met  with 

in  cases  of  npinal  amAnrnsis,  of  which  indeed  some  anthors  consider 
it  almost  paihogn<< 

Thr*  retinal  ressels  are  generally  diminished  in  sue,  and  often  con- 
siderably so-  The  little  blood- vessels  npon  the  disc  are  attenuated  or 
have  disappeared,  and  this  of  course  also  tends  still  more  to  blanch  the 
papilla.  h*  are  often  so  narrow,  as  to  resemble  minute 

ids,  being  hardly  traoeahl*  <*  retina  at  some  Hide  distance 

from  the  dine,  but  the  pal  trunks  can  generally  be  easily  recog- 

nised upon    the  papilla,     The   retinal  veins  are  mostly  also  somewhat 
l    mlibrv,   but   in  a  less  extern  h.     We, 

however,  sometimes  meet  with  cases  of  ch  re  amaurosis 

with  well  marked  »yin|  ind  yet  the   ; 

DOrmaj  difl  inont  marked  attenna- 

asaalg  is  n  lifjg  of  atrophy  consequent  npon 

tilt. 

uted  by  progre«Ive  atrophy 

oftl  -ifnipliy  which  in  fl  venponoptic 

I'M  for  u  longtime  ipecii  lie  peculiarities,  which 

generally  enable  us  (  and  also 

pigmentosa,  etc.  Finally,  how- 
ever, these  dtsl-iri'  gradually  fade  away,  and  it 
as»n                                          progressive  cerebral  atrophy.     Tn  the  earlier 

I   from   the  latter  by  the  Gust   that  the 
jving  a  doll  and  opaque,  greyi.^h- 

•  fcta  n  t<>  thr  blue   or  bluinh-grccn  discolouration   of  the 

ww   flrit    d  but  doe*  not   consider    that    K 

rve  except  other  symptoms  {e.g.,  attenuation  of 

sro  sbo  present     Whore  this  i*  not  the 

imignosii  hopeful  »»  Mgsrdi  ths  iSajbij  be  anl  only  raaj 

adergo  wonderful  toiprorcf- 

Lhsts  rjiiiii.  r  of  ths  diss  are  b«t  ■sen 

I  irsal   illumination,  si  w«tl>    ITolmhoIUs 
Li  hrhueb  dsr  <  ^phihalmoecopic. 
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white,  faintly  clouded  appearance,  ito  *>tit li ne,  moreover,  is  not 
sharply  defined,  but  uneven  and  indistinct,  passing  over  j^radually  mid 
almost  insensibly    into   the    faintly  elomied    PCtfa  it    the    d 

surrounded  by  a  slight  halo.     The   retin  also   remain 

what  dilated,  veiled,  and  tortuous.     Sometimes  we  may  distinctly 
>w  the  atrophic  changes  in  one  portion  of  the   papilla,  whilst   the 
other  still  retains  the  peculiar  characters  of  neuritis.    These  appearances 
are  well  illustrated  iu  Liebreich's  Atlas,  I  id  & 

I  must  here    call    attcution    to    the    fact    that    Mr,   Wbf 
Mr,  Hutchinson,  and  some  Othi  -liar 

and  characteristic  form  of  atrophy  of  the  0$  c  is  met  with  in 

tobacco  nmanrosis. 

Mr.  Hutchinson,  in  a  paper  on  Tobacco-  Amaurosis  read  before  the 
Med.  Chir.  Society,*  says: — *'  The  cases  which  form  1 1 

by  the    lot  -eular  Ripply  to    the   0] 

nerve  itself.     Then    i-  n  a  usually   much  diminution  iu  the  size  of  the 
Is  which  supply  the  retina,  and  Ofb  D   these  remain  of  good  size 
when  the  nerve  itself  is  as  white  as  piper.     The  tirst  stage  (one  which 
is  usually  very  transitory,  and  perhaps  often  altogether  omitted)  is 
of©  m,  during  which  the  dtSC  I.  toll  follows  pallor 

iter  half  id"  the  nerve    dise.  that    part  which   is   nearer 
yellow  spot.     During-  |  at  complains  of  dimne 

vision  merely.      lv  H t\  thing  seems  in  a  toe;  to  him,  but   he  has  HO  | 
in  the  eyes,  nor  any  photophobia  or  photopsiae.     In  a  later  stage,  the 
whole  of  the  optic  disc  has  become  pale,  even  to  blue-milk  whiteness; 
and  later  still   there  is  proof,  not  only  of  anwmia  of 

•  need  atrophy.     The  stages  generally  occupy  from  nths  to  a 

year.      In  many  cases  the  patient    becomes  at  length  absolutely  bl 
but  mi  oi  hers,  the  disease,  having  advanced  to 
There  is  from  first  to  last  no  evidence  of  disease  of  any  structur 

•ill,  excepting  the  optic  nerve,  and  even  utter  yen  lute 

M,  the    retina,    oborotd,  etc,  remain  healthy  and    their  bhwd 

supply    good.      Almost  always  both  eyes  are  ai  md    progress 

tsu.     Sleepiness,  a  little   c  and  a  Little  head- 

re  usually  the  only  constitnt  it,  and 

1  the  patient  regains  his  usual  health. 
Ah  there  is  no  t  to  fatal  complications,  opportunities  for  post- 

ily  ever  obtain 
Tn  cases  of  lateral  aemiopia,  wi  to  in  rare  instances  meet  with 

a  partial  atrophy  of  the  disc  i  n,  which  corrosponds  to  that 

half  of  the  optie  iiich  is  supplied  by  the  ti  k  >  a  - 

optic  nerve.     But  a  long  time  elapses  before  symptom:*  trophy 


•  "  TranndioM  of  the  Roy.  Mod.  Ohil 
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begin  to  show  themselves  ;  indeed,  hemiopia  may  exist  for  a  very  long 
period  without  the  slightest  trace  of  atrophy  being  recognizable. 


3.— EXCAVATION  OF  THE  OPTIC  NERVE. 

There  are  three  forms  of  excavation  or  cupping  of  the  optic  nerve 
viz.,  1.   The  congenital pluj-  2.    The   MM  from 

■<t  <>/  the  optic  urrre.     S.   Tl>  <  or  jtretttv 

In  thecongenii  ,  we  find  that  the  cnpping  is 

generally  limited  to  the  central  portion  of  the  optic  disc ;  that  it  is 
mostly  very  small  and  shallow,  and  that  it  may  continue  throughout 
litb  without  undergoing  any  changes.  In  some  cases,  the  cup  is  not 
situated  in  the  centre  of  the  disc,  but  slightly  towards  the  outer 
(temporal)  side.     Sometimes  the  excavation  is  well  marked  and  easily 

DgnuablOj  the  central  portion  of  the  optic  disc  pies  exiting  a  peculiar 
white,  glistening  iippea  ranee,  of  varying  size  and  form.  This  central 
glistening  spot  may  be  oval,  circular,  or  longitudinal,  and  its  size  is 
generally  very  inconsiderable  in  comparison  with  that  of  the  optic  disc  ; 
it  is  surrouuded  by  a  reddish  zone,  which  may  even  be  almost  of  Hie 
same  colour  as  the  background  of  the  eye.  The  w tilth  of  this  zone 
varies  with  the  extent  of  the  excavation  ;  if  the  latter  be  small,  the 
zone  will  be  very  considerable ;  but  if  it  be  large,  the  zone  will  be 
narrow,  and  limited  to  the  periphery  of  the  disc.  The  edges  of  the  cup 
arc  Lr'-neraDy  slightly  sloping,  and  never  abrupt  or  steep,  the  excava- 
tion passing  gradually  over  into  the  darker  zone,  without  there  being 
any  shm-pl  v-defincd  mirgin.  But  if  the  excavation  is  conical  or  ranml- 
shaped,  the  edges  are  more  abrupt,  and  the  margin  more  defined.  We 
find  that  the  retinal  vessels  also  undergo  peculiar  changes  in  their 
course  from  the  periphery  towards  the  centre  of  the  disc,  for  when  I 
arrive  at  the  margin  of  the  excavation,  instead  of  passing  straight 
they  describe  a  more  or  less  acute  curve  as  they  dip  down  into  it.  This 
curve  may  be  very  slight  and  gradual  if  the  cup  is  shallow,  but  if  it  is 
deep  and  extensive,  the  curve  may  be  abrupt,  giving  rise  to  a  displace- 
ment of  the  vessels.  In  the  expanse  of  the  excavation,  the  vessels 
generally  assume  a  Blightly  darker  shade  ;  sometimes  they,  however, 
appear  of  a  lighter,  more  rosy  hue,  and  seem  to  be  enveloped  by  a 
delicate  veil. 

In  some  cases,  as  was  first  pointed  out  by  H.  Miiller,  the  surf 
the  same  disc  may  show  a  physiological  depression  and  elevation.     The 
outer  portion  of  the  disc  is  .^lightly  excavated,  whereas  the  nasal  half  is 
elevated,  nod   the  fcW0  halves  of  the  papilla   present    most  marked 
striking  differences,  which  might  easily  be  mistaken  for  pathological 
i  >s  observer.      I  d  such  a  case,  we  find  that  the  cup 

no  sharply- defined  border,  and  that  in  its  expanse  the  peculiar  stip- 
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plingdue  to  the  lamina  cribrosa  is  very  observable,  which  is  not  the  case 
in  the  other  half.   The  colour  of  the  excavated  p<  >rtion  is  pale  and  w  1 1  i  • 
being  in  strong  eontras!    with  the  |   part,   which  appear* 

normally  red  and  vascular.  The  out  line  of  the  disc  also  differs,  for  at 
the  temporal  side  it  in  sharply  defined  and  the  scleral  ring  very  ap- 
parent ;  whereas,  at  the  nasal  side  it  is  indistinct  and  more  or 
hidden.  The  retinal  vessels  can  be  seen  to  monnt  up  from  the  centre 
of  the  disc  over  the  edge  of  the  elevation,  at  which  point  they  are 
somewhat  bent,  sometimes  te  sm-h  ft  degree,  that  their  continuity  may 
be  slightly  lost. 

I"  t>  )>hij  of  tl  rve,  we  also  meet  with 

well  marked  and  very  characteristic  symptoms.  The  retinal  vessels 
will  be  found  greatly  diminished  in  calibre,  the  arteries  small  and 
tlitvml-like,  perhaps    hardly  a]  the  veins  may  at  first  retain 

iheir  normal  size,  or  be  even  slightly  dilated,  but  in  the  course  of  the 

IH  tin  v  also  diminish  greatly  in  diameter.  The  colour  of  the 
disc  is  likewise  changed  ;  instead  of  the  rosy-yellow  appearance  which 
it  presents  in  the  norma]  eye,  it  assumes  |  BON  OS  less  greyish-white 
or  bluish-white  colour,  which  may  be  limited  to  a  portion  of  the  disc  Off 
extend  to  its  whole  expanse,  lending  it  a  pecaliar  glistening,  tendinous, 
Of  mother-of-pearl  appearance.  The  bluish-grey  colour  of  the  opt 
as  has  been  already  stated,  is  often  met  with  in  spinal  amaurosis  ;  being 
by  some  considered  almost  characteristic  of  this  affection.  The  atrophic 
excavation,  although  perhaps  extensive  on  the  surface,  is  generally  very 
shallow, the descei  radual  and  doping,  tmt  abrupt ;  consequently, 

the  retinal  vessels,  on  arriving  at  the  edge  of  the  cap  from  the  periphery 
<>f  the  disc,  do  not  show  any  marked  displacement,  but  only  describe  a 
more  or  less  acute  CfOTTO.     Sometimes  this  curve  is  ho  slight  that  it  is 

dy  perceptible.     Even  in  those  rare  cases  in  which  the  excavation. 

derably  deep,  the  descent  is  not  abrupt,  and  for  this  reason 
no  marked  displacement  of  the  vesBels  at  its  edge ;  and  on  moving 

ex  lens  of  the  ophthalmoee  ud  fro,  so  as  to  make  it  id  us  a 

prism,  the  l>ottom  of  the  excavation  does  not  move  as  a  whole,  but  only 
certain  portions  of  th.  on  undergo  a  slight  displacement  ;  and 

parallax   is  very  different  to,  and  easily  distinguishable  from,  Iliad 
with  in  the  glaucomatous  cup.    Moreover,  the  sudden  interruption 
Of  i1  I  fled  n  ins  .it  the  edge  of  the  e\.;i  \  ;«f  ion,  whieh  is  so  very 

characteristic  in  the  glaucomatous  form,  is  also  wanting. 

jluicomatouaor  pressure  ezmvatum  (Plate  vi,  tip*.  15  and  lti)  is 
distinguished    hy    the    following    typical    symptoms.     The    CO] 
partial  and  confined  to  the  central  portion  of  the  optic  disc  as  in 
physiological  form,  but  it  extends  qun  \  its 

diai  i ailing  that  of  the   latter,  and  tin    kaak 

d  and  pushed  backwards.     Even  although  it  may  not  yet  1 
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attained  a  ooogiderable depth,  tin;  edge  is  always  abrupt  and  prec 
flu  differing'  greatly  from  the  atrophic  excavation,  in  which  thedes' 
is  gradual  and  sloping,     The  edges  may  also  overhang  the  cup,  wh 

undermined   the  margin  of  the  papilla.     The  disc  is  sun 
by  alight  yellowish-white  ring,  which  is  due  to  the  reflection  of  I:, 
from  the  anterior  lamina?  of  the  scleral  ring,  the  choroid  being  thinned 
and  atrophied  at  this  point     This  zone  varies  in  width  according  to 
the  depth  of  the  excavation ;  the  deeper  and  more  advanced  the  latter, 
the  hroiidi  r  and  more  marked  will  be  the  ring.     The  coloar  of  the  disc 
is  also  much  changed.     Instead  of  the  yellowish  ♦pink  appearance 
the  normal  disc,  the  central,  brightly  shining,  stippled  portion  is  sur- 
rounded by  a  deepblnish-grey  or  bluish-green  shadow,  which  gradually 
increases  in  darkness  towards  the  periphery  of  the  disc,  where  it   i 
assume  the  appearance  of  a  dark  well-iKihi.il  rim.    On  slightly  moving- 
the  mirror  or  the  object  lens,  this  shadow  will  vary  in  intensity,  more 
particularly  in  the  central  portion.    On  account  of  this  peculiar  shading 
ct  the  disc,  the  Iat<er  looks,  at  the  first  glance,  rather  arched  forward 
than  hollowed  and  excavated.     The  coarse  of  the  retinal  vessels  at 
edge  of  1 1  it-   cup  is  also   very  peculiar.     They  do  not  pass,  as  in  tin- 
normal  eye,  straight  QTVE   ihe  margin  of  the  disc  on  to  the  retina  VI 
out  showing  any  curve  or  disphnviiit -ni  ;  hut,   if  we  trace  their  course 
from  the  retina,  we  find  that  when  they  arrive  at  the  margin  of 
excavation,  the  dilated  veins  increase  somewhat  in  size,  and,  making  a 
more  or  Icbs  abrupt  curve,  descend  into  the  cup-,  at  the  point  of  curva- 
ture the  veins  also  appear  somewhat  darker  in  colour.     If  the  excava- 
tion  is  deep,  the  veins  seem  to  curl  round  over  the   edge,  and  are 
considi  rably  displaced,  bo  that  the  prolongations  of  the  veins  on 
optic  disc  deviate  so  considerably  from  those  at  the  retinal  edge  of  the 
cup,  that  thev  do  no!  i  belong  to  the  same  vessel.     Their  eon- 

tinuity  seems  inUrrupi ("I,  and  this  displacement  of  the   two  porl 
may  equal  Uir  whole,  at  even  more,  of  the  diameter  of  the  vessel    The 

lit  and  suddenness  of  this  displacement  vary  with  the  depth  of 
cup.  In  the  disc,  the  vessels  appear  indistinct  and  faded,  and 
furnished  in  calibre ;  sometimes  they  may  almost  completely  disapj 

i  only  be   traced  with  difficulty.     If  the  object  lens  be 
moved,  so  as  U  the  action  of  a  prism,  a  very  marked  parallax 

appear;  the  whole  bottom  of  the  excavation  shifts  its  position, 
tbi  br  ad   scleral  ring  may  seem  to  move  over  it,  as  if  a  frame  were 

i  picture,  the  portions  of  the  excavation,  1 

shir  vidual  positions  but  very  slightly.     The  d  I  the 

ee  acoordiag  to  bl  of  1 1 u •  excavation.     It  is 

een,  sterooscopically,  with  the  binocular  ophthalroo* 

if  this   parallax   distinguishes,  in  a  mat 
omatous  excavation  from  that  met  with  in  atrophy  of 
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tko  optic  nerve ;  for  in  the  hitter  case,  as  has  been  already  pointed 

.in  portions  of  the  excavation  majFli 

cup  doe-  ire  as  a  whole.      TK  incut  of  tfcfl 

▼ease  i tous  excavation  will  n1  aiah 

between  this  and  the  physiological  &cm.     Ln  the  former,  tin-  e! 
ment  is  mare  or  less  abrupt,  and  occurs  M  the  odgeoCthfl 
in  the  partial  or  physiological  cup,  the  displacement  or  cm 
abrupt,  bnt  alight  and  gradual,  and  dofl  ir  at   the  edge  of  the 

diftO,  but.  within  it*  area,  at  a  gnat.  inco  from  the  margin, 

according  to  the  extent  of  the  cxc&vati  m.     Should  a  glaucomatous 
10  upon  a  physiological  one,  we  may  at  the  outset  of  tin- 
EkM  sonu't.inn i  the  two  existing  toget her,  the  vcss. 

ing  the  double  displacement — the  one  at  the  edge  of  the  phys 
excu  1  within  the  area,  of  the    pajriflft)  the   other  more  abrupt 

and  marked)  unci  situated  el  Qui  edge  of  the  But  at  a  later 

period   the  RppefllTiTlOOW   of  the  physiological   cup  are  lost,   the   tatter 
becoming  involved  in  the  glaucomatous  excava 

the  majorii  ia  not  dlAeull  heglaaoo- 

tnafc  a  from  the  others,  even  before  it  has  ;iuy  eon- 

depth  ;  •   of  the   dtp,  the  abrupt    and  precipitous 

edgeB,  the   peculiar  displacement  of   tin  and  the 

spontaneous  or  easily  producible  arterial  pulnation,  will  be  found   the 
surest  guides.     Wl  aptomaof  atrophy  of  the  •■.- 

pany  the  formation  of  a  plane  vation,  there  may  be  some 

difficulty  m  usi  t  itiiiitiiig  whieli  y  affection,  mure  particu- 

larly  in    those   imm's    in    which   atrophy    of  the  optic  nerve,    <i 
upon   i.vn  lit  ul   amaurosis.    Iins    I  -'implicated   with 

glaucoma.      In   such,   R   OOmpariBOU   Of  and   u  Careful 

of  the  ease,  will  generally  c 

up  the  diltieulty.      But  we  must  cmum' 

[on  the  optic  ohangea  and  i 

At  the  commencement  of  the  glaucomatous  excel 
may  be  partial,  being  confined  to  one  portion  of  the  optic  disc;  bu 
will   already  ibo*   th  on  of   the  pressure  excava? 

chape  cotnj.l*  i.lv  surrounded  by  a  bron<i 
6  somewhat  dilated  and  abruptly  displae* 
edge  of  the  cupped  portion,  and  there  is  a  bluish  shadow  at    I 
phery  of  r,  which  led  off  io  a  lighter  odour 

f  interesting  and  important 
that  a  g]  in  may  become  shallower  at:  per** 

lion  of  iridectomy,  thus  pro  depends  ui-nan    : :     rcase 

in  tl  <■  u la r  pressure,     The  best  cases  to  illuel  I  are 
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those  in  which  acute  symptoms  have  supervened  upon  chronic  glaucoma. 
In  euch  cases,  the  excavation  becomes  more  shallow  and  saucer-like,  the 
ends  of  the  vessels  less  abruptly  displaced,  and  their  interruptions  dis- 
appear, so  that  the  continuation  of  the  vessel  from  the  retina  on  to  the 
disc  can  be  distinctly  traced,  although  it  may  be  somewhat  curved.  We 
may  also  notice  that  vessels  which  were  slightly  curved  at  the  edge  of 
the  disc,  now  become  straight  again. 

4— PIGMENTATION  OF  THE  OPTIC  NERVE. 


When  describing  the  normal  appearances  presented  by  the  fundus 
oculi,  I  mentioned  that  we  frequently  meet  with  a  more  or  less  marked 
and  extensive  deposit  of  pigment  at  the  edge  of  the  optic  disc,  and  that 
this  is  quite  physiological,  and  has  no  pathological  signification.  Some- 
times this  deposit  is  but  slight,  and  forms  a  narrow  crescent  at  one  part 
of  the  margin  of  the  disc,  just  along  the  choroidal  ring ;  in  other  cases, 
it  is  more  considerable  in  size,  and  may  embrace  a  large  portion  of  the 
edge  of  the  optic  nerve  entrance. 

In  very  rare  instances,  a  considerable  amount  of  pigment  lias  been 
observed  to  be  deposited  in  the  expanse  of  the  disc.  Thus  Liebreich* 
h;is  published  a  case  in  which,  after  a  severe  accid>-m,  there  ensued,  in 
both  eyes,  atrophy  of  the  optic  nerve,  with  marked  pigment  deposit 
within  the  disc.  This  was  especially  the  case  in  the  left  eye,  in  whirl i 
the  whole  of  the  disc,  excepting  the  very  centre  and  a  portion  at  the 
temporal  side,  was  occupied  by  dense  black  pigment.  Liebreich  sup- 
poses that  the  black  colouration  of  the  disc  was  due  to  pigment  cells, 
which  had  become  developed  in  the  connective  tissue  which  replaces 
the  nerve  fibres  in  atrophy  of  the  optic  nerve.  Knappt  also  reports 
cases  of  extensive  pigmentation  of  flic  optic  disc,  which  had  occurred 
after  BO  accident,  but  considers  that  it  is  the  result  of  hemorrhagic  effu- 
sion within  the  sheath  of  the  optic  nerve,  which  afterwards  undergoes 
pigment  degeneration,  the  same  thing,  in  fact,  as  we  so  often  find 
occurring  in  blood-eflusiuns  in  the  retiua.     Another  instant  ided 

by  Hirschberg,  J  in  which  a  largo  deposit  of  pigment  occurred  iu  the  optic 
disc,  in  an  eye  which  had  received  a  severe  blow  from  a  piece  of  iron. 

Mauthner§  has  once  observed,  in  a  perfectly  healthy  eye,  a  minute 
brightly-glistening  speck  at  the  margin  of  the  disc,  which  was  evidently 
a  cholcsterine  crystal ;  it  is  less  rarely  met  with  after  certain  morbid 
changes  in  the  optic  nerve,  r.<j.,  neuritis. 


•  "AuimlGa  n'Oculistiquo/'  lii,81. 
%  "Kl.  Monatebl.,"  Oct.,  1809,  p.  32-4. 


t  ■  A.  f.  O.,"  xir,  1,  252. 
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5.— TUMOURS  OF  THE  OPTIC  NERVE,  ETC. 

Tumours  of  the  ve  are  of  rare  recurrence,  and  difficult  to 

>c  with   the  ophthalmoscope.     Von  Graefe*   records  a   01 
which  there  was  a  large  retro-ocular  orbital  tumour,  causing  ■  p 

t  the  eye  to  the  extent  of  9'".     The  Bight  was  completely  lost. 
With  the  ophthalmoscope,    the    retinal  veins   were  found    to   be    I 
and  tortuous,  but  the  arteries  attenuated.     At  the  inner  half  of  the  disc 
hich   it  was  confined)    was  noticed  a  peculiar  steep  and  abrupt 
The  latter  projected  about  Y"  above  ( he  perfect  !y  level  outer 
half  of  the  disc,  and  hung  slightly  over  the  inner  edge.     Within  this 
elevated  portion,  the  substance  of  the  disc  was  of  an  opaque  g 
tint,  and  the  retinal  vessell  were  completely  hidden.     On  to 
examination  by  Drs,  Recklinghausen  and  Schweigger,  it  was  found  to 
be  a  tumour  (myxoma)  of  the  optic  nerve.      In  another  case  of  orbital 

tumour  reported  by  Dr.  Jacobson.f  the  ophthaltnoeoope  alio  revealed  a 

g  projection  of  a  portion  of  the  optic  disc,  in  which  the  retinal 
vessels  were  lost.  The  whole  appearance  of  the  disc,  the  variations  in 
colour  of  different  portions  of  it,  as  well  hk  the  course  of  the  ret  tun  1 
vessels,  were  most  peculiar.  This  was  also  found  to  be  a  myxo-sarco- 
matous  tumour  of  the  optic  nerve. 

A  very  extraordinary  case  of  injury  of  the  optic  nerve,  with  rup- 
ture  of  the   central    vessels,    has   been   described   by  Dr.    Hermann 
Pagcnstecher.J     The  injury  occurred   in  a  girl,  aged   12,  who  was  hit 
on  the  rigfcl    eye  with  the  sharp  point  of  an  iron  rod,  which   entered 
just  below  it.s  upper  margin,  causing  a  wound  of  rather  more 
in    inch  in  length.     The   lids  were  much   swollen,    the  eyeball 
Slightly  {>!■  mhhih  nt,  its  movement  upward  somewhat  impaired,  but  no 
injury  of  the  globe  could  be  d  The  pupil  was  dilated 

lOid    immoveable,    ami    (he    sie;ht    completely  lost,  there    being  tn 

t  perception  of  even  strong  sunlight.  The  ophthalmoscope 
revealed  a  most  peculiar  condition,  of  which  I  can  here  only  gi 
briefest  outline.  The  optic  disc  was  completely  hidden  by  a  brightly 
ling  white  effusion,  which  extended  in  a  broad  zone  on  to  the 
retina,  measuring  about  Gov  times  the  diameter  of  a  normal  optie 
papilla;  do  trace  of  any  retinal  vessel  was  evident  on  this  patch 
the  exception  of  one  vessel  running  upwards  (reverse  image).  In  the 
course  of  a  few  dftjl  the  sflfasion  became  slowly  absorbed,  the  optic 
disc  reappeared,  the  vessels  showing,  however,  very  peculiar  inter- 
nson  aud  near  its  expanse,  and  gradually  the  collateral  circulation 
became  established.  Very  extensive  pigment  deposits  were  formed  in 
the  choroid,  and  subsequently  on  the  optic  disc. 

•  "  A.  f.  O.,"  x.  1,  1  t  I  bid.,  x,  2,  55.  %  9  228* 


OPAQUE   OPTIC  NERVE  FIBRES. 


The  opacity  due  to  thickening  of  the  optic  nerve  fibres  may  be 
particularly  distinguished  from  an    inflammatory  exudation    hit 
return  and  optic  nerve  by  the  following  symptoms : — 

1st.  The  optic  disc  itself  is  perfectly  normal   both   in  colour 
transparency,  and  the  vessels  within  it*  expanse  are  also  quite  bi 
in  appearance.     Ik  retinitis,  especially  when   tin-   morbid   prodnoi 
so  close  to  the  optic  nerve,  Lbs  disc  is  bIwbji  more  of  torn  bypen 
indistinct,  opaque,  and   perhaps  somewhat    pwottn  ins  on  its 

surface  are  diJated  and  perhaps   tortuous,  the  arteries  generally  some- 
what attenuated,   and    both    sets   of   vessels  perhaps  slightly 
2nd.  T  ,|  b\  thickened  nerve  ELbrn   terminate,  as  has 

been  already  staled,  m  :i  peculiar  manner,  like   the   tine  div 
tongue  of  flame.     They  end   abruptl J  in    the   healthy  retina,  and   only 
here  and  there  can  a  fain  ied   nerve   film   b 

■  cry  short  distance.      3rd   The  retina  is  perfectly  normal,  both  in 
colour  and  trans  pa  i  -en  ey>  quiti  he  opaque  spot,  the  retinal  vessels 

-.o  absolutely  normal;    whereas    in    retir  >uipnuied  witli 

matory  deposits  in  the  retina,  the  condition  is  .juite  differez 
then  we  find  that  the  retina  is  more  or  less  opaque  and  cloudy  within 

on  area  around  the  exudations,  this  cloudiness  gradually  sh 
into  tlu   normal  retina.     The  vessel  _  -  d,    the   veins 

dark,  tortuous,  and  dilated,   the  arteries   attenuated,  and 
are   generally  also  extravasations  of  blood  scattered   about  on. 

ssels.     4th.  If  the  eye  is  otherwise  healthy,  the  sight 
and   the   field   of  vision  are  perfect,      IT  the  opacity  is  extensive,  the 
u  blind  spot,"  corresponding  to  the  area  of  the  disc,  will  be  enlarged. 
ttftner*  narrates  a  very  int  liar  ease,  in  w 

was  a  bifurcation  of  the  Optic  nerve  fibres,  which  appc 
collected  into  two  1  .undies,  the   one   passing  up 

ds,  the  retinal  v  rse,  whilst  on   the  inner 

and  outer  portion  of  the  disc  there    were   no  vessels.      The    tihiv- 

:  heir  sheath,  and  hence  their  tint  was  not  brilliantly  white, 
but  their  situation  and  course  were  very  marked  and  distinct,  on  account 
of  the  close  super-n;  of  the  individual   fibres,  which   rendered 

the  upper  and  lower  margin  of  the  papilla  quite  lost  and  indistim 

•  Op.  oit,  p.  ft 
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system,  which  may  load  iu  the  end  to 


nervous  system,  wtiicti  may  load  in  tne  ena  to  primary  atrophy  of 
tin-  optic  nerve. 

Amblyopic  affections  are  also  sometimes  classified  according  t 
degree  of  impairment  of  sight.     Tims  the   term  "amaurosis'*  is  •• 
confined   to  cases  of  absolute  blindness,  in    which  there    is  not   the 
faintest  perception  of  even  very  strong  light;    the  name  w  amblyopia" 
embracing  all  degrees  of  impaired  sight. 

Liebreich*  distinguishes  three  different  forms — 1st.  Amaur<dir. 
ami  ii  which  the  sight  is  so  much  deteriorated  that  even  large 

objects  are  only  distinguished  with  difficulty,  or  the  patient  is  not 
able  to  guid.  :       'Jnd.  AmaurosUy  in  this  condition  even  large 

objects  can  no  longer  be  distinguished,  there  being  no  qualitative  but 
only  quantitative  perception  of  light,  which  may  exist  either  in  the 
whole   or   only   :i   part  of  tin  field  of  vision.     3.  Ah  iiaurogi*, 

where  the  patient  has  not  the  faintest  power  of  distim  between 

light  and  darkness. 

In  examining  the  sight  of  cases  of  amaurosis  and  amblyopia,  it  is 
very  important  to  ascertain  the  condition  of  the  field  of  vision  with  the 
greatest  ;  1»  these  diseases,  it  does  not  suffice  to  examine  the 

field  by  daylight,  because  slight  contractions  or  interruptions  may  thus 
easily  escape  *  I  ,  which  wi  1 1  h<  >wc  ver  become  at  once  ap pa ren  t  if  the 

field  is  tested  by  a  more  subdued  light,  for  which  purpose  Von  Graefo's 
graduated  disc  of  light  will  U  found  the  best.  The  mode  and  extent 
of  the  contraction  or  interruption  of  the  field  of  vision,  are  of  great 
importance  in  enabling  us  to  form  our  prognosis  as  to  the  risk  of  a  total 
loss  of  vision,  or  the  chances  of  an  improvement,  or  even  a  restoration 
of  the  sight. 

In  tike  following  description  of  the  different  kinds  of  contraction 
and  interruption  of  the  visual  field,  and  their  bearing  upon  the  prognosis 
as  to  the  ultimate  condition  of  the  sight,  etc.,  I  have  mainly  followed 
the  views  of  Von  Graefe  as  expressed  in  the  above-mentioned  lectures 
on  amblyopic  affections  j  indeed  he  is  the  first  writer  who  hat  attempted 
to  lay  down  anything  like  definite  rules  with  regard  to  the  chief  pointe 

'  should  influence  our  prognosis  in  this  class  of  diseases.  This,  in 
fact,  could  only  be  done  by  one  who  had  for  many  years  closely  watched 
the  course  of  a  vast  number  of  cases,  and  carefully  studied  their 
niinuteM  A  mere  hypothetical  generalization,  not  founded  upon 

absolute,  sufficient,  and  rutinized  data,  would  be  simply  valueless. 

Several  different  forms  of  contraction  of  the  field  of  vision  may  be 
observed  in  amblyopic  affections. 

The  conl  i-i'qiiently  commences  at  the  temporal   side  of  the 

Hsson  (the  nasal  portion  of  the  retina  being  the  first  to  suffer), 
and  from  thence  either  passes  on  laterally. towards  the  centre,  or  along 
Noutmu  Dictionnain?  de  Med.  et  do  Chir.  prat,"  786. 
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ones  unimpaired,  the  appearances  will  be  different,  far  then  the  nasal 
half  of  each  retina  will  be  affected,  and  the  temporal  half  of  M 
be  wanting.     In  such  cases,  fa  |  ply 

defined  as  in  the  equilateral  form,  far  there  is  generally  a  more  or  I 
broad  line  of  transition,  in  which  tin*  defective  portion  of  the  field 
passes  over  gradually  into  the  healthy  part.  The  seat  of  the 
may  not,  howOTer,  be  confined  to  the  commissure,  but  be  situated 
principally  in  front  of  or  behind  the  latter.  This  may  be  suspected  it' 
other  symptoms  co-exist  with  the  hemiopia,  such  as  paralysis  of  oilier 
nerves,  hemiplegia,  impairment  of  the  mental  functions,  etc.  It  will 
be  !*.  favourable  in  the  temporal 

than   in   the  equilateral  hemiopia.      It  is  e\  rare  to  meet  with 

hemiopia  of  the  upper  or  lower  halves  of  the  field*  and  the  real  n;i 
of  siir  b  at  prL'sr-nt  quite  tied. 

If  the  cause  of  the  compn  il   fend  •► 

optic  nei  tiler  the  crossing   of  the  til  ires  in  the  commissure.  >»f 

course  the  correspond  m^-  eye  is  alone  affected. 

In  addition  to  ih>  taon   of  the  field  of  vision,  we  often 

with  interruptions  in  its  continuity,  which  appear  in  the  form  of  il 

irulur  el"  eyes.    These  "scotomata" 

(as  they  are  called  i  j  I  in  or  near  the  centre  of  the  field, 

Of  I'lierw     On  examining  the  field  in  cases  of  scotomata,  we 

find  tlm:  there  is  a  more  or  less  considerable  gap, 

in  pi  lob  indisti  feu  lost.     If  the  scot 

is  situated  in  tin-  axis  of  vision,  it  of  course  produces  great  im 
of  sight,  an«l  lent  often  squints  it  rion,  in  order 

that   the  rays  from   the  object  may  fall  upon  a  more  sensitive  (in 
case  eccentric)  portion  of  the   retina.     Whereas,   if  the  interruption 
:urs  at  the  periphery  of  the  field,  and  is  only  inconsiderable  in  sisc, 
is  gci.  luT  overlooked  by  tin-  patient, 

se  scotomata  generally  make  their  appearance  very  sudd 
ititnes,  w  weeks  elapse  before  they  become  fully  deve- 

loped.    They  are  i».it  nnfreqneiitly  met  with  after  exhausting  general 
T  after  great  mental  emotions,  and  are  accomc  rhaps, 

sensibility  to    pain.      The   circumscribed   central 
are  also  sometimes    due   to  disturbance   in   the   circulation  and 
impairment   of  ition   of  the  optic  nerve;  or,  as  has  been  pre- 

viously stated,  to  retro-ocular-neuritis  (vide  p.  407).     I   have  already 
mentioned  that  Leber  has   found   the  appreciation   of  OOloUM  more  or 
less  impaired   in   all  cases  of  circumscribed   central   scotoma,  and   hfc 
researches  upon  this  point  have  led  him  to  divide  t 
following  four  classes,  according  to  the  state  of  appreciation  ot  r 
of  vision*  : — 1.  The  central  scotoma  is  not  appan 
ir,  3,  7L 


424 


AMBLYOPIC   AFFECTIONS. 


the  usual  mode  of  examination,  bat  only  by  testing  the  appreciation  of 
colours,  the  periphery  of  the  visual  field  having  a  normal  appreciation 
of  colours.  2.  The  scotoma  is  also  recognizable  without  testing  the 
appreciation  of  colours,  the  latter  is,  however,  only  abnormal  within 
the  scotoma,  being  unaffected  throughout  the  periphery.  3.  The 
appreciation  of  colours  is  completely  lost,  or  greatly  impaired,  in  tlie 
scotoma,  the  periphery  showing  a  slighter  degree  of  impairment  ;  bat 
afcrio  ucuteness  of  vision  is  perfectly  unaffected.  In  such  oases 
the  scotoma  is  generally  also  recognizable  by  the  ordinary  modes  of 
examination,  bat  the  Opposite  may  occur.  4.  The  transition  into 
atrophy  of  the  optic  nerve  is  formed  by  those  cases  in  which,  besides 
the  Bymptoms  enumerated  sub.  3,  there  is  indistinctness  of  peripheral 
vision.  We  cannot,  however,  sharply  define  these  four  classes  from 
(•;<<■'.!  other,  Gw  one  tnaj  gradually  pass  over  into  the  other.  The  third 
class,  in  which  the  periphery  of  the  field  also  shows  a  slight  impairment 
of  the  sppnoiatiofl  of  colours  is,  according  to  Leber,  to  be  regarded  on 
the  whole  as  the  more  severe  and  advanced  form  of  the  disease,  for 
there  often  already  exists  partial  discolouration  of  the  disc,  or,  where 
this  is  absent,  more  or  less  cloudiness  of  the  retina,  so  that  we  but 
rarely  obtain  a  negative  result  from  an  ophthalmoscopic  exami nation. 
Hence  the  prognosis  as  to  a  restoration  a*i  integrum  is  less  favour; 
and  some  of  these  oases  resist  all  treatment.  In  amblyopia  p  ttatarflon 
the  impairment  of  the  sense  of  colour,  although  it  may  only  reach  a 
slight  degree,  sometimes  not  only  affects  the  centre  of  the  field,  but 

■nls  in  an  irregular  manner  over  the  greater  part  of  the  ] 
plirry.     We   sometimes  meet  with   very    peculiar    and   characteristic 
cases  in  which  the  scotoma  is  surrounded  by  a  circular  sons,  which  if 
perfectly  or  almost   perfectly  norma!,  whilst  at  the  periphery  there  is 
again  marked  colour  blindness. 

In  cases  of  peripheral  anaesthesia  of  the  retina,  we  often  meet 
the  interesting  phenomenon  that  the  phosphcues  continue  to  exist 
in  portions  of  the  retina  which  are  quite  insensitive  to  light,  and 
this  is  of  prognostic  importance,  as  it  does  not  occur  in  amaurosis,  The 
sight  is  generally  very  considerably  affected,  and  may  finally  become 
quite  lost,  so  that  the  patient  cannot  distinguish  between  light  and 
dark. 

In  cerebral  amaurosis,  the  pupil  is  generally  somewhat  dilated  and 
sluggish,  or  immoveable  and  large,  if  the  eye  is  quite  blind.  If  the  pupil 
is  dilated  to  its  fullest  extent,  so  tbnt  the  narrow  rim  of  iris  is  hardly 
discernible,  we  must  assume  that  there  co-exists  an  irritation  of  the 
sympathetic  fibres,  causing  a  contraction  of  the  dilatator  pupilta*.  If  one 
eye  only  is  affected,  we  often  find  that  its  pupil  is  dilated  and  iramove- 
|  able  under  the  stimulus  of  light  when  the  other  eye  is  closed,  but  that 
it  at  once  contracts  consentaneously  with  the  pupil  of  its  fellow,  when 
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fcfat  latter  is  uncovered.  This  fact  may  prove  of  use  in  detecting  the 
simulation  of  blindness  in  one  eye  by  the  dilatation  of  the  pupil  by 
atropine,  when  of  course  this  consentaneous  action  could  not  occur, 
importance  cannot  however  be  attached  in  cases  of  amaurosis 
to  tin  >ur  of  the  pupil,  for  we  sometimes  find  that,  even  in  com- 

plete blii  retains  its  activity      In  spinal  amaurosis,  tlu   pupil  is 

unusually  and  perhaps  irregularly  contracted  (oval),  and  acts  hut  very 
sluggishly  and  imperfectly  upon  the  appl  pine     The  great 

D  is  due  to  the  paralysis  of  the  sympathetic  hi 

The  ophthalmoscopic  symptoms  of  eerebrHlan«l  OOratarO-gpinal  amau- 
rosis, consist  in  certain  changes  in  the  appearand-  of  the  optic  nerve, 
indicative  of  its  progressive  atrophy.  Care  must,  however,  be  taken 
not  to   mistake  simple  ana-mia,  or  blanching  of  the  disc,  for  incipient 

phy.     The  small  nutritive  vessels,  which  are  distributed  opoB   the 

of  the  disc,  disappear,    and   this   partly  produces    the   white 

colour  ;  whils-  bated  over   the  retina  may  retain  their 

normal    CJihhre,   even   when    the  optic   nerve    is    quite  atrophied,  but 

t0l1  rally  t lit* y  soon  bsCflmQ  attenuated,      The  symptoms  of  atrophy  of 
tin   optic  in  rve  have  already  been  fully  d.  p,  40H). 

Qg  to  the  researches  QJ   Leber,  colour-blindness  is   almost  a 
constant  symptom  of  utmpi  optic  nerve,   whether   this   be 

y,  anddej  BfGB  cerebral  or  spinal  lesions,  or  9 mod trj 

consequent  npon  optic  neuritis ;  and  it  may  appear  at  any  stage  and  in 
-ree  of  the  disease.     In  36  cases  of  atrophy  of  the  opek  I 
found  colour-blindness  completely  absent  in  Season,  in  -r»  it  «||  only 
slight,  but  in  the  remaining  27  eases  it  was  very  marked.    Bach  pat' 

[y  unable  to  distinguish  red,  but.  as  the  disease 
advances,  the  appn  .-nation  of  other  colours  is  gradually  lost,  blue  being, 
as  a  rule,  recognised  the  longest.  This  condition  closely  ran 
colour-blindness  which  manifests  itself  in  perfectly  normal  eyes,  when 
the  illumination  is  diminished.  He  has  also  observed  colour-blindness 
atrophy  of  the  optic  nerve  consequent  upon  glaucomatous  exea- 
n. 

now  to  turn  our  attention  to  the  various  causes  which  may 
produce  cerebral  and  cerebro-spiual  amaurosis.     But  this  subject  is  far 
■  tensive  for  the  scope  of  tins  work,  and    I  must  th  online 

myself  to  giving  a  i  Qfl  of  the  principal  causes,  and  must  refer 

ader  for  fuller  information  to  special  works  and  art  ivies  upon 
this  subject.  Amongst  these  1  must  especially  recommend  those  of 
Von  G  taon,  Ogle,  Galexowski. 

i  I  idly  confessed  that  we  cannot  diagnose 
:tt,  simply  from  the  ophthal- 
vmptoms  presented  by  the  optio  nerve.      In  - 
guide  us  in  arriving  at  a  conclusion  as  to  the  cause  and  its  situation,  other 
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local  and  general  symptoms  must  be  searched  for.  But,  even  with  their 
aid,  we  often  fail  to  determine  these  points  with  anything  approaching 
to  certainty,  and  may  find,  on  post  >  xamination,  that  we  have 

been  quite  mistaken.  Indeed  we  sometimes  meet  with  cases  of  simple 
progressive  atrophy  of  the  optic  nerve,  leading  to  blindness,  in  which 
it  is  quite  impossible  to  detect  any  special  cause,  either  cerebral,  spinal, 
or  constitutional.  On  the  other  hand,  tho  trunk  of  the  optic  nerve  may 
be  seriously  implicated  in  the  intra-cranial  disease,  without  the  sight 
being  in  the  least  affected.* 

Still  the  ophthalmoscope  proves  of  immense  use  to  the  physician  in 
the  practice  of  his  art,  and  may  often  lead  him  to  the  y  of 

diseases  which  he  would,  without  it,  Lave  passed  over  or  misinter- 
preted, 

As  I  have  already  mentioned  the  various  affections  of  the  brain 
which  may  produce  optic  neuritis,  I  shall  now  only  consider  those  which 
may  give  rise  to  progressive  atrophy  of  the  optic  EM 

Memfagitii  of  the  base  of  the  brain  is  a  very  frequent  cause  of 
disease  of  the  optic  nerve.  The  symptoms  of  acnte  meningitis  are 
generally  so  marked  and  characteristic  that  the  diagnosis  is  not  difficult, 
but  it  is  different  with  the  chronic  form,  the  course  of  which  is  often 
very  insidious,  and  its  symptoms  masked  and  indistinct.  But  its 
presence  may  be  suspected,  if  there  are  febrile  attacks  accompanied  by 
violent  and  recurrent  paroxysms  of  headache,  severe  vomiting  and  retell- 
ing, unconsciousness,  and  sensitiveness  of  the  omnium  to  palpation. 
Moreover,  as  the  inflammation  of  the  meninges  is  generally  Bomewbat 
diffuse,  we  find  that  other  Derehr&l  nerves  become  affected,  being  either 
paralysed  or  in  a  state  of  irritation.  Thus,  we  sometimes  find  that  soma 
of  the  muscles  of  the  eye  are  paralysed,  whilst  others  are  in  a  state  of 
spasmodic  contraction  (Graefe).  The  inflammation  of  the  meninges 
may  extend  from  the  membranes  to  the  eortieal  substance  of  the  brain, 
perhaps  to  a  considerable  depthr  reaching,  according  to  L.  Meyer, f 
even  to  the  optic  t ha! ami* 

With  regard  to  the  headaches  which  may  occur  in  cases  of  ambly- 
opia, we  must  be  on  our  guard  not  to  attribute  them  always  to  some 
bral  affection;  for,  as  Von  Graefe  has  pointed  out,  the}-  are  often 
only  due  to  the  failing*  sight,  and  are  produced  by  the  intent  endeavour 
of  the  patient  still  thoroughly  to  realize  the  visual  impressions*  On 
account  vf  this,  there  occur  disturbances  of  sensibility  akin  in  nature  to 
thuse  which  are  met  with  in  double  vision,  circles  of  diffusion  upon  the 
retina,  sta  if  the  headache  be  simply  due  to  this  cause,  cessation  ! 
work  will  rapidly  cure   it;   for  it  can  be  easily  understood  that  its 


■  "A.  f.  O.^tii,  2,  p.  111. 

t  L.  Meyer,  "  Centralblalt  fiir  Med.  WiMensch.,"  Nos.  8,  9,  10,  1807. 
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intensity  may  be  materially  increased  by  any  cause  that  produces  con- 
gestion of  the  brain  or  the  eye,  such  as  stooping,  etc. 

Acute  meningitis,  more  especially  Hm  tubercular  form,  generally 
gives  rise  to  optic  neuritis,  and  this  often  ensues  rapidly  upon  the  out- 
break of  the  cerebral  affection ;  whereas,  in  the  chronic  form,  t 

o  often  remains  altogether,  or  for  a  long  time,  unaffected,  and  1 1 
udergoes  progressive  atrophy,  its  nutrition  becoming  impaired  by 
t lsc  chronic  congestion  of  the  brain  and  meninges. 

tu   of   the    base   of  the    brain   may    also  produce 
osis. 

within  the   brain  may   cause  progressive  atrophy  of  the 
m  nerve,  either  by  the  latter  becoming  directly  implicated  in  the 
morbid  process  and  its  nervous  elements  destroyed,  or  by  its  being 
compressed,  stretched,  or  pushed    aside    by  the-   tumour,  so   that 
conductihility  and    its  nutrition  are  greatly  interfered  with ;  but  the 
impairment  of  nut  tit  ion  may  also  be  due  to  pressure   upon  the  blood- 
vessels of  the  opt  i  Although  sarcomatous  and  carcinomatous 
lours  are  the  most  frequent  morbid  growths,  we  in  U  other 
neo-plttsms.                       MM  of  tubercle,  syphilitic  gunimata,  exostoses, 
etc.     Such  morbid  growths  may  be  situated  at  the  base  of  the  brain  or 
within  its  substnnce.     Their  diagnosis  is  very  uncertain   and  obscure, 
jxcept  other  general  or  local  symptoms  co-exist,  which   may  aid  us  in 
noising  the  probable  nature  and  seat  of  the  cerebral  disease.  Thus 
i  lateral  hemiopia  (say  of  the  left  half  of  the  visual  field)  we  should 
suspect  that  I  tumour  or   Inemorrhagic                    is  pressing  upon  the 
;ht  optic  nerve. 

If  the  teapot*]  half  of  each  field  is  impaired,  the  crossed  fasciculi  of 

rves  are  involved,  and  the  seat  of  the  disease  is  at  the  commissure. 

In  such  cases  the  impairment  of  vision  is  often  very  rapid,  the  sight 

being  perhaps  utterly  destroyed  within  a  few  days.     The  contraction  of 

wnl  field  begins  at  the  periphery  of  the  temporal  side  and  extends 

r  beyond  the  n  that  finally  only  a  slight  glimmer  of  light 

iy  l»e  left  at  the  nasal  side.     If  the  cerebral  tumour  is  very  slow  in 

development,  the  brain  substance  and   the  nerves  may  gradually 

nodate  themselves  to  its  growth,  and  there  may  only  periodically 

arise  some  compression  of  the  vessels  at  the  base  of  the  brain,  which, 

jtting  up  disturbance  in  the  intra-cranial  circulation,  will  give  ri 
ephemeral  heiuiplegi  mia,  and  fainting  or  cptleptoid  fits.     But 

symptoms  pf  paralysis  of  the  cerebral  nerves    may  supervene  if   the 
tumour  p.  or  presses  upon    the  nerve  substance,  or 

the  vessels  become  compressed   and    the   nutrition    of   the    nerves 
ipairexL* 

WW*  in  tiu  ccieUUum  nearly  always  produce  blindness  (generally 
•  "  Kl.  MoaaUbl.," 196ft,  p.  260. 
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from  optic  neuritis)  by  setting  up  a  general  disturbance  (Hughlings 
Jackson),  whereas  abscess  of  the  cerebellum,  as  a  rule,  does  not  do  so, 
on  account  of  its  limited  extent  and  effect. 

Cerebral  htvnwrrhage  may  be  suspected  if  the  amaurosis  comes  on 
very  suddenly;  thus  sodden  equilateral  hemiopia  of  the  left  side  would 
make  us  suspect  haemorrhage  in  the  right  hemisphere.  Such  equilateral 
contractions  of  the  field  often  remain  behind  in  persons  who  have  been 
affected  with  an  at  S  i. .     Loss  of  the  right  side  of  the  field  is  more 

irksome  than  that  of  the  left,  more  especially  in  reading,  as  the  patient 
cannot  read  so  easily  and  rapidly  on  account  of  his  not  being  able  to 
foresee  the  words  (Graefe).  In  slight  degrees  of  cerebral  haemorrhage, 
the  sight  is  often  quite  unaffected.  Hemiopia  may,  however,  be  also 
produced  by  temporary  affections  of  the  nerve  trunk,  e.^M  syphilis, 

brain  is  not,  as  a  rule,  accompanied  by  amau- 
rosis, but,  of  course,  the  atrophic  changes  in  the  brain  may  extend  to 
the  optic  nerves,  the  nutrition  of  the  latter  becoming  impaired  on 
account  perhaps  of  the  disease  of  the  vessels. 

Kftilnpsij  may  produce  amaurosis  when  it  is  due  to  some  disease  of 
the  brain,  for  instance  meningitis,  for  epilepsy  must  be  looked  upon  as 
a  symptom  and  not  as  a  disease. 

In  diseases  of  the  spinal  cord,  more  especially  chronic  myelitis  and 
locomotor  ataxy,  amaurosis,  from  progressive  atrophy  of  the  optic  nerves, 
is  not  uniVequeutlv  met  with.  But  it  hardly  ever  makes  its  appeara? 
in  locomotor  ataxy  until  a  late  period  of  the  disease  of  the  spine,  long 
after  the  impairment  of  the  mobility  and  sensibility  of  the  lower  limbs, 
and  the  paralytic  affections  of  the  muscles  of  the  eye,  the  latter  often 
being  amongst  the  first  symptoms  of  the  spinal  disease.  In  some  very- 
rare  instances,  the  atrophy  of  the  optic  nerves  has  preceded  by  a  long* 
period  (several  years)  the  first  symptoms  of  spinal  disease  (Grat 
This  late  occurrence  of  amaurosis  is  explained  by  the  fact  that  the 
degeneration  ascends  from  the  vertebral  canal  to  the  cavity  of  the 
cranium.  Amblyopia  often  occurs  at  the  commencement  of  the  spinal 
affection,  and  a  careful  examination  as  to  the  true  nature  of  the  im- 
pairment of  vision  should  be  made,  for  it  may  only  be  due  bo  1  tasi  of 
the  power  of  accommodation  from  paralysis  of  the  ciliary  muscle,  arid 
be  not  at  all  ilcpendent  upon  any  disease  of  the  optic  nerve.  A  want 
of  care  in  the  examination  as  to  the  true  cause  of  such  amblyopia?,  has 
led  to  much  confusion  amongst  writers  upon  this  subject.  In  cases 
in  which  the  atrophy  of  the  ptic  nerve  is  dependent  upon  locomotor 
atav  imer  may  remain  stationary  for  a  few  weeks  and  then 

ae  optic  nerve  in  diseases  of  the  spine  is  probably 
the  great  sympathetic,   through  its  commnnieai 
wil^  rior  rools  of  the  spinal  uerves. 
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In  some  cases  simply  atrophy  of  the  optic  nerve  exists  for  a  long 
time  without  any  appreciable  cause,  or  the  appearance  of  any  symptn 
indicative  of  a  cerebral  or  spina]  lesion;  and,  even  after  death,  nothing 
is  perhaps  found  except  atrophy  of  tin-  open)  nerves  or  atrophy  of  t] 
parts  of  the  brain  which  are  continuous  with  the  optic  nerve.     In  some 
of  these  cases,  however,  insanity  may  supervene.     And  this  brings  ns 
to  a  very  important  point,  viz.,  the  great  use  of  which  the  ophthalmo- 
scope is  likely  to  prove  to  the  alienist   in  establishing  tskl  study  »■! 
sanity  upon  a  more  positive  basis.*     In  England  we  are  almost  entirely 
indebted  bO  I>r.  Allbutt  for  our  knowledge  of  this  subject,  and  1  would 
refer  the  reader  to  his  valuable  and  interesting  paper,  « ittaftM  u  On  the 

i  he  Optie  Nerves  and  Retinas  as  seen  in  the  Insane,"  read  l»<  I 
the  Roy.  Med.  Chir.  Society,  February  25,  1868.     In  this,  he  mentions 
th:it  in  general  paralysis  of  the  insane,  atrophy  of  the  opttfl   BSTfl 
constantly  found,  and  is   commonly  accompanied   by  atrophy   of  tbo 
olfactory  nerves.     It  is  not  distinctly  seen  till  the  end  of  the  tii 
as  it  slowly  travels  down  from  the  opt  it  and  it   is  in  relation 

with  the  state  of  the  pupil,  which  is  contracted  in  the  early  stage  and 
dilated  in  tlie  fatty  atrophic  stage. 

In  mania,  the  ophthalmoscope  often  reveals  symptomatic  changes. 
In  dementia  organic  disease  and  affection  of  the  eye  generally  occur 
together. 

In  idiots,  atrophy  of  the  optic  nerve  m  of  frequent  occurrence.  Out 
of  twelve  cases,  it  was  found  of  a  marked  character  in  five ;  one  was 
changing,  and  two  were  noted  as  doubtful. 

We  have  now  to  consider  I !  ftp  which  may  be  made  in  cases 

of  amaurosis  or  amblyopia,  as  to  whether  the  impairment  i  will 

impSOVe,  remain  stationary,  or  become    permanently  lost.      In  frm 

sve  must  be  especially  guided  by  the  mode  of  attack, 
of  the  field  of  vision,  and  the  appeavaxu  nted  by 

the  optic  nerve*      The  nature  of  the  primary  disease  which  ha 
aha  affection  of  aha  tye  must  naturally  also  be  taken  into  anxious  con- 
sideration.     Pot  the  prognosis  will,  of  course,  be  materially  inflarn 
by  the  fact,  that  the  intra-craninl  affection  is  of  a  kind  that  permits  of 
on  or  aim  ogfc  the  ebenrptaon  of  morbid  products, 

-t    luemorrhagio  effusions,  or  the   amendment  of  irregular  i  ties  in  the 
circulation. 

If  atrophy  of  the  optic  nerve  has  already  set  in,  the  prognosis  as  to 
the  arrest  of  the  disease  must  be  very  guarded,  as  in  such  cases  there 
is  always  a  great  tcndem-v  bo  |JWUglU  n  absolute 

blindness.     But  this  is  not  necessarily  always  the  case,  and  it 

•   For  further   information  I  would    particularly  reeonanend    Dr.  Ubcrfi 

•  On   Groy  Degeneration  of  th<  "A.  £  O.,"  xiy, 2, 

177 f  alao  Dr.  WcatphalB  important  paper*  in  th*  ♦♦  Arvlur,  fur  Ftychi 
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supervenes.*  Such  patients  often  enjoy  excellent  central  vision,  being1 
rietoread  the  finest  print,  and  the  affection  frequently  remains  unaltered 
>r  a  very  long  time.  I  have  cases  still  nnder  supervision  in  which 
trilateral   homiopia  has  existed  far  some  years,  and  the   |  are 

still  aUa  t«>  read  perfectly,  nor  hi  iditionof  the  eye  changed,  nor 

have  !tny  other  >viiiptoms  shown  themselves. 

The  most  dftOgeraafl  cases  are  those,  in  which  irregular  contractions 
of  the  field  of  vision  occur  either  simultaneously  m  both  eyes,  or  in 
quick  succession.  Also  those,  in  which  Lhe  condition  of  the  one  eye 
being  already  very  bad  (the  dfigl  I  central  vision  being  perh; 

less  than  the  eccentric),  the  second  eye  becomes  affected  in  an 
exactly  similar  manner,  the  contraction  of  its  visual  field  commencing 
at  a  point  symmetrical  to  that  at  which  it  began  in  the  first  eye. 

Central  scotomata  never  indicate  progressive  atrophy,  if  t  he  periphery 
visual  ik-ld  Ml  normal.  But  if  they  have  existed  una  hi 
Several  weeks,  and  the  optic  nerve  begins  to  show  symptoms  of  com- 
mencing atrophy,  a  restitution  ad  integrum  can  no  longer  be  expected. 
It  the  central  portion  of  the  retina  maintains  its  superiority  of  vision 
>ver  the  outlying  parts  (so  that  the  patient  con  see  through  the 
scotoma),  the  prot:  than  when  the  reverse  obtains. 

If  the  peripheral  potion  of  the  field  of  vision  beyond  tbe  scotoma  is 
impair*  d,  pingumilW  atrophy  is  to  be  feared,  which  is  not  the  caae 
when  thin  part  of  the  field  if  normal,  for  this  shows  that  the  power  of 
conduct  ability  in  the  part  of  the.  retina  a flee ted  with  the  scotoma  is 
<  iraefe). 
We  oannot  form  our  prognosis  of  the  case  simply  &om  the  appear- 
ances present ed  by  the  optic  nerve,  for,  as  Von  (Iraefe  remarks,  it  is 
imp<>  tell  from  these  alone,  whether  the  atrophy  be  progressive 

or  stationary.  In  conjunction  with  tbe  appearance  of  the  optic  nerve, 
we  must  therefore  be  guided  by  the  condition  of  the  field  of  vision,  ami 
the  mode  in  which  the  attack  occurred.  Even  the  absence  of  atrophic 
symptoms  in  tin-  nerve  does  not  exclude  the  most  unfavourable  result. 
In  eases  of  amblyopia  due  to  disturbances  in  the  emulation,  Of  to 
alcohol,  or  in  that  form  which  is  sometimes  met  with  in  very  parrpag 
females  and  in   children,  the  presence  of  symptoms  of  atrophy  of  the 


*    Von  Graefe  says:  "Total  blindness  ia  cases  of  nnilntcrtd   bruin  disease  can 
only  ensue  (1),  when  the  other  hemisphere  UkfWJ  BBC*  the  sent  of  disease  ; 

(2),  when  fresh  effusions  in  the  hemisphere  originally  affected  occasion  diffuse  cere- 
bral disease,  haply  through  antenna  cerebri  ;  (3),  when  a  basilar  affection  sur* 
directly  affecting  lbs  trunks  of  the  optic  nerves;  <  I).  wfeflH  NMM  encriMiebniciit  on 
the  space  of  the  cerebral  canty  results  m  compression  of  the  sinus  cavernosas  with 
consequent   venous  incarceration  of  the   papiuV  j 

gitis  Leads  to  neuritis  dcsccndcM."    (u  El.  Mooatsbl.,*'  W66,  21 
Review/  ii,  869.) 
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optic  nerve  are  always  of  material  consequence,  as  they  greatly  c ! 
the  prognosis. 

Treatment. — This  must  of  course  be  specially  directed  against  tho 
primary  cause  of  the  affection  of  the  eye.  In  those  cases  of  sin 
progressive  atrophy,  in  which  we  fail  to  detect  any  appreciable  org;: 
or  functional  cause,  we  must  be  extremely  upon  our  guard  not  to 
submit  the  patient  to  a  very  active  course  of  treatment,  more  especially 
of  a  lowering  or  depressing  kind.  For  great  mischief  is  thus  often 
produced,  and  the  progress  of  the  disease  hastened,  instead  of  being 
arrested  or  retarded.  The  best  treatment  for  such  cases  consists  in  tho 
administration  of  tonics,  especially  the  tincture  of  the  muriate  of  Iron, 
or  a  combination  of  steel  with  quinine  or  strychnine.  The  lactate  or 
sulphate  of  zinc  may  also  be  given  in  gradually  increasing  dos 
mencing  with  2  or  3  grains  daily,  and  augmenting  this  gradually  until 
the  patient  takes  8  or  10  grains  n-day.  The  diet  should  be  nutritions 
but  light,  and  the  effect  of  stimulants  be  closely  watched.  The  patient's 
course  of  life  should  be  carefully  regulated,  a  sufficiency  of  sleep  be 
insisted  on,  and  all  amusements  or  employment,  that  may  prove  inju- 
rious to  his  eyes  or  general  health,  be  strictly  forbidden.  The  use  of 
tobacco  must  also  be  absolutely  given  up. 

If  there  is  any  evidence  of  the  existence  of  chronic  meningitis, 
irregularities  in  the  circulation  (more  especially  the  cerebral),  or  a 
suppression  of  customary  discharges,  such  as  the  menstrual  or  the 
exhalations  from  the  skin,  more  particularly  the  feet,  a  derivative 
course  of  treatment  must  be  employed.  Leeches  should  be  applied 
behind  the  ears,  or  the  artificial  leech  to  the  temple,  and  a  seton  may  be 
inserted  at  the  nape  of  the  neck,  which  often  affords  great  and  speedy 
relief  to  the  severe  and  persistent  headache.  The  bichloride  of  mercury 
should  be  given  in  small  doses,  in  combination  perhaps  with  the  iodide 
and  bromide  of  potassium,  num  especially  if  any  syphilitic  taint  is  sus- 
pected. The  sudden  suppression  of  the  normal  exhalations  from  the 
skin  frequent  cause  of  amblyopic  affections,  more  especially 

after  long  exposure   to  cold   and  wet.     Thus  persons  who  have  stood 

many  hours  in  the  water  (sportsmen,  fishermen,  etc.),  are  sometimes 
amblyopia,  on  account  of  the  suppression  of  the  exhala- 
tion i.     In  such   cases  hot  stimulating  pediluvia,  I 

and   diuretics   should    be   prescribed.     Graefe   I 
Roman  or  Turkish  hath,  as  especially  exciting  the  action 

the  skin,  which  will  also  prove  of  benefit  in  the  different  forms  of 
pia,* 

sting  fact  in  connection  with  tint  subject  has  been 
Loured,     Hiring  found  that  persons  affected  with  fulness  and 

i  much  benefited  by  Lhc  Turkish  bath,  he  thought 
adioet  mode  of  mo  'lie  effect  of  the  latter  upon  the  cerebral 
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If  the  affection  of  the  eye  is  due  to  some  sudden  fright  or  shock  to 

nervous  system,  tonics  should  also  be  prescribed. 

In   the  amaurosis  due  to  locomotor  ataxy,  innumerable  rem* 
liuvf  been  fcriacL     Dr»  Althaus*  stat>  ved  much  benefit 

in  cases  of  locomotor  atnxy  from  the  administration  o  doses  of 

mmdf  <>f  Mlver.     He  ghrai  it  together  with  tlie  hjpopboaphft 

soda,  ami  he  never  goes  beyond  the  dose  of  half  a  grain  h  tat© 

of  silver,    It  shonld  be  employed  for  from  t  x  weeks  consecutively, 

and  then  di.M"  lorn  fortnight  ur  three   weeks,  a  slight  aperiru t 

mineral  water  being  given  is  the  meanwhile.    Then  tu-  am 

Tfnia  be  again  commenced  and  continued   for  a  month  or  so, 

Thegoma  should  be  examined  from  tame  to  time,  m  the  peculiar  dusky 
discolouration   of  rln-  *kiiiT  which  the  long  continued  use  of  nitrat. 
silver  produces,  first  appears  in  the  mm 

Cases  of  amaurosis  have  been  recorded  hi  which  it  hai  been  stated 
that  great  benefit  has  been  derived  from  (lie  subcutaneous  injection  of 
strychnine^  But  the  histories  of  these  cases,  more  especially  the  con- 
dition of  the  uv»  not  been  given  with  sufficient  accur.x  m- 
minuteness  to  permit  of  our  forming  any  opinion  as  to  the  value  of  this 
remedy.  The  amount  to  be  injected  at  first  is  about  one-fortieth  oi 
grain,  to  be  gradually  increased  to  one-twentieth. 

If  centra]  scotoma  ta  have  been  developed  dazing  a  protracted 
fbebling  general  illness,  such  as  typhoid  or  scarlet  fever,  diphthej 
childbed,  etc.,  tonics  and  a  generons  diet,  with  stimulants,  are  the  beat 
remedies ;  and  subsequently,  when  the  sight  is  beginning  to  impr 
mueli  benefit  il  often  derived  from  methodically  practising  tlie  sight 
rio)  with  strong  convex  lenses,  as  is  done  in  cases  of 
amblyopia  from  non-use,     An  improvement  upon  the  ordinary  single 
ex  lens  is  recommended  by  Von  Oraefe,  viz.,  a  combination  of  two 

OT6X  lenses  (the  one  6  ineho  tin  -other  1)  Mi  in  |  tube  oriingat  a 
distance  of  one  inch   from  each  other.      We  thus  gain  a  ivlativ 
sideruble  magnifying  power  with  only  slight  spherical  aberration.    The 
eye  al  orst  be  only  praotiaed  .  -short  time  (about  fcwooc 

three  minutes),  and  with  print  tluit  can   b 

here  is  any  disturbance  in  the  functions  of  the  liver  or  digestive 

circulation  hy  observing  it*  influonee  upon  the  blcK>d-ve*aels  of  the  retina 

Mr.  WoruWorth  therefore  examined  Dr.    Lea  red's  eyes  witli   <  Irnoscope 

ing  the  bath,  and  again  after  lie  had  remained  in  the  ho> 
I  quarter  of  an  hour,  ami  then  found  a  decided  and  inarlod 
paleness  of  the  ■  ,  and  a  diminution  in  the  site  of  the  retinal  Teasels.    The 

same  effect  was  i  M  employed  in  the  bath  (a  negro,  an  East 

■t.  an  Englishman,  and  a  German),  under  a  temperature  of  120  F.,  who  were 
examined  ut  the  same  time  by  Mr.  Wordsworth. 
•  Lectures  on  Epilepsy!  Hysteria,  and  Ataxy,  1 
t  Vide  Fr6mmoau, "  Oaz.  des  Hop.,"  1868  ;  Baniaun,  "  Deutsche  Kl  in  ik,"  1864. 
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peroeptum  of  light  is  lost  -f  this  lasts  from  20 — 00  honrn,  and   then   I 
sight  returns.     One  peculiar  and  very  important  feature  is  hhi 
although  all  pereept  inn  of  tight   is  lost,  the  pupil   r<  on 

the  stimulus  of  tight     The  ophthalmoscope,  BtoreOTW,  reveal*  in 'thing 
abnormal  in  the  appeanuioe  of  the  fundus  oculi,  except  oc 
slight   dilatation  and  tortunsity  of  the   retinal   v<  ins.     Such   case- 
transitory  amaurosis  have   been  reported,  am  itharv,   hy  Hbeflrt,* 

Ilenocht,  antl   Leber. J      It  is  probable   thai  pend  upon  some 

disturhiiTUM  I  of  the  I  -I  ri.liral  circulation  or  to  an  acute  and  temporary 
cederua  of  that  portion  of  the  brain  which  ad  between  the  eorjtora 

quadrigeroina  and  the  seat  of  the  perception   of  tight.     Now  it  H  of 
course  of  the  greatest  iTn]x>rtanee  to  have,  if  jMissible,  some  gni.lt  U  to  the 
prognosis  which  may  be  made  with  regard'  to  the  rost«»r;it 
Gracfe§  lays  the  great)  -  on  the  behaviour  of  the  pupil,  as  being 

important  point  in  the  prognosis,  for  if  it  retain 
when  all  perception  of  light  is  lost  the  pTCgnOfil  is  l:ivnuruble.||    A*  he 
justly  points  out*  the  i  suit  <  d*  t  he  upht halmoscopic  examine 

ide  as  to  the  prognosis,  for  we  meet  with  cases  of  sudden  blind- 
•ute   diseases  in  which  no  changes  in  the   fundii- 
lible  for  several  weeks,  and  then  symptoms  of  atrophy  of  the  i 

supervene.     In  such  instances,  the  seat  of  the  disease  is  evidently 
I  in  the  retro-oeu'  n  of  the  optic  nerve,  so   that  the  disc 

and  retina  remain  C6l  a  time   unchanged.     But  of  course  the  pupil 
cannot  react  upon  the  stimulus  of  tight,   for  this  depends  upon  tho 
stimulus  being  uninterruptedly  conducted  from  the  retina  along  the  optic 
kdrigemina,  theme  to  Ik*  reflected  bo  t  In 
iliary  branches.     Whereas  if  the  pupil  remains; 
it  shows  that   the  cause  of  the  blindness  is  not  situated  within  this 
chain  or  circle  of  conductibility,  but  between  the  corpora  quadrigenuna 
and  that    portion   of  the  brain   in  which    the    perception  of  light,   is 
■  d.     In   fact,  as  Von  Graefe  says,  °  the  negative  result   of  the 
ophthalmoscopic    examination    exculpates   the   retina   and    the    intra- 
ocular end  of  the  optic  nerve  from  being  the  cause  of  the  blin< 1 
and  1  he  preservation  of  the  activity  of  the  pupil  not  only  exculpates 
hut  also  the  wind*  and   the  corpora  quadri^t  i 

.  if  the  action  of  the  pupil  on  the  stimulus  of  light  remains  intact 
in  cases  of  sudden  blind m-ss,  the  prognosis  as  to  the  restoration  of  sight 
is  favourable 

The  amblyopia  which  ib  met  with  in  diabetes  is  sometimes  d; 

•  «  Berliner  X  .schruV  18G8,  p  21-  t  Ibid.,  p.  03. 

t  Ibid.,  18ot),  p.  395.  §  Ibid.,  1808,  p.  22. 

||  Leber,  bowerer,  report*  a,  ea»e  of  complete  ainaurosi*  from  im  wluoli 

<il»  remained  active,  but  the  eight  did  not  return.  Bat  this  case  does  not 
belong  to  the  same  category  as  the  transitory  amaurosis,    lb.  1869,  p.  397. 
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paralysis  of  the  accommodation,  or  to  retinitis,  somewhat  akin   J 
ntttllt  "let.  with  in  Bright^  disease,  and  only  rarely  to  ansemia. 

we  might  expect  that  there  would  be  gTeat  ambl 
account  of  tin?  poverty  of  the  blood,  but  this  is  not  so. 

Cony  ftblfopia  may  be  due  to  over-fulness  of  the  system  and 

congestion  of  the  eye,  brain,  or  other  organs.  It  is  not  unfreqnently 
met  with  in  cases  of  suppression  of  customary  discharges,  deficiency 
or  absence  of  the  catamenia,  and  insufficient  action  of  the  skin  or 
kidneys.  Mr.  Lawson*  narrates  a  case  in  which  suppression  of  the 
menses  pi  iihtn  a  few  days,  complete  amaurosis  in  one  eye, 

and  great  impairment  of  vision  in  the  other.  Under  the  use  of  iodide 
of  potassium,  and  wiih  ihe  re-appearance  of  the  catamenia*  the  sight 
was  restored. 

A  very  tl  ig  and  extraordinary  case    is   also    reported    by- 

Mr.  LawHon,t  in  which  amaurosis  repeatedly  recurred  during  the 
period  of  gestation. 

The  real  nature  of  the  amblyopia  which  is  observed  in  certain  cases 
of  so-called  blood  poisoning  is  at  present  quite  obscure.  It  is  generally 
supposed  to  be  due  to  some  disturbance  in  the  circulation,  producing 
what  is  termed  passive  congestion  of  the  brain.  But  this  explanation  is 
indefinite  and  unsatisfactory,  for,  as  Von  Graefe  says, J  **  Whether  there 
is  a  real  inundation  of  the  nervous  centre,  with  venous  blood, —  w  hi 
the  current  ami  change  of  the  blood  is  only  too  slow, — or  whether  the 
visual  function  is  affected  from  the  blood  being  overloaded  with  alcoholic 
and  narcotic  substances,  are  so  many  questions  suggested  by  the  term 
•pan  ii-al  congestion.1     This  term,    therefore,   only  serves    to 

designate  ■  condition  where,  failing  all  evidence  of  active  congesi 
the  functional,  or,  ai  the  case  may  be,  also  the  nutritional  excitation  of 
the  cerebral  centre  of  the  optic  nerve  is  interfered  with  by  circulatory 
influences  of  the  tfi)SfcSsid  order.'1 

This  toxic  influence  maybe  especially  produced  by  alcohol,  to' 
lead,  and  quinine. 

The  amblyopia  met  with  in  drunkards  (amblyopia  potatorum 
generally  commences  with  the  appearance  of  a  mist  or  cloud  before  tin- 
eves,  which  more  or  less 'surrounds  and  shrouds  the  object,  rendering 
it  hazy  and  indistinct.  In  some  eases  the  impairment  of  vision  becomes 
very  considerable,  so  that  only  the  largest  priut  can  be  deciphered,  but 

"gressive  atrophy  of  the  optic  nerve  sets  in,  the  sight  may  be  com- 

plrtc  ]\  tost.     The  visual  field  may  remain  normal,  or  become  more  or 

\vtm  OOSinoted.     The  affection  may  exist  for  a  very  long  time  without 

causing  any  or  ^iinic  changes  in  the  optic  nerve  or  retina,  excepting  those 

hyportemia,  and  a  certain  loss  of  transparency  of  the  disc.      In 

•  "Mod.  T  ■••;   1*G3.  t  "  K.  L.  O.  II.  Rep.,"  iv,  65. 

X  u  Opbth.  Review,"  it,  p.  310. 
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cases,  if  the  disease  progresses  or  the  cause  persists,  atrophy  of  the  optic 
nerve  supervenes,  and  this  always  materially  clonds  the  prognosis  ;  for 
although  wo  may,  even  in  such  cases,  sometimes  succeed  in  securing  a 
great  improvement  of  sight  and  an  arrest  of  the  atrophic  degeneration, 
yet  the  vision  is  but  seldom  restored  ad  integrum.  In  cases  of  simple 
amblyopia,  without  any  central  scotoma  or  contraction  of  the  fold  of 
vision,  Leber  Las  found  that  the  appreciation  of  colours  iB  not  at  all, 
or  only  very  slightly,  impaii 

In  many  of  these  cases,  we  cannot  detect  any  abnormal  appearances 
with  the  ophthalmoscope,  and  must  therefore  regard  the  impairment  of 
sight  us  due  to  a  functional,  and  not  to  an  organic  lesion.  In  ol  her  cases 
there  is  some  hyperromia  of  the  retina  and  optic  m  r\-  .  n  ifh,  perhaps,  a 
certain  degree  of  passive  congestion,  together  with  a  diminution  in  the 
transparency  of  the  disc,  and  subscijiicutry  symptoms  of  ai  the 

optic  nerve  may  make  their  appearance.  But  I  must  here  again  warn 
the  reader  against  too  readily  assuming  the  existence  of  hyperemia  and 
congestion  of  the  optic  nerve  and  retina,  simply  because  the  disc  may 
seem  to  him  to  be  slightly  too  red,  or  the  veins  somewhat  large.  It 
has  been  already  stated  that  the  appearances  of  the  optic  disc  and  of 
the  retinal  circulation  vary  very  greatly  within  a  perfectly  physiological 
standard,  and  that  it  often  requires  an  experienced  and  careful  observer 
to  determine  whether  or  not  some  marked  peculiarity  in  the  appearance 
of  theses  structures  is  physiological  or  pathological.  In  judging  of  these 
conditions,  we  must  take  into  special  consideration  the  age,  the  habits, 
the  complexion,  etc.,  of  the  patient. 

Tin*  prognosis  will  depend  chiefly  upon  the  condition  of  the  optic 
nerve,  the  length  of  time  which  the  disease  has  existed,  and  the  fact 
whether  or  not  the  patient  is  willing  entirely  to  give  up  any  habits 
which  may  have  caused  it. 

The  effect  of  tobacco  in  producing  amblyopia  and  amaurosis  was 
originally  pointed  ont  by  Mackenzie ;  more  lately  Critchett,  Words- 
worth, Hutchinson,  and  Sichel  have,  amongst  others,  paid  much  atten- 
tion to  this  subject,  and  believe  that  it  gives  rise  to  a  peculiar  and 
distinctive  form  of  loss  of  sight,  which  they  have  therefore  termed 
11  tobacco  amaurosis,"  It  is  supposed  to  produce  a  peculiar  form  of 
atrophy  of  the  optic  nerve,  the  symptoms  of  which  are  so  special  as  to 
be  considered  characteristic  of  tobacco  amaurosis  (yid*  article  on  Atrophy 
of  the  Optic  Nerve,  p.  411).  One  argument  which  has  been  brought 
forward  to  lend  special  weight  to  the  theory  that  tobacco  may  produce 
amaurosis  is,  that  simple  progressive  atrophy  of  the  optic  nerve  occurs 
far  more  frequently  amongst  men  than  women.     Whilst  readily  con- 

ng  this,  I  must  also  call  attention  to  the  fact  that  the  causes  which 
may  produce  amaurosis  obtain  far  more  amongBt  men  than  women. 
Thus  the  former  are,  as  a  rule,  exposed  to  far  greater  corporeal  and 
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some  time  ago  came  under  my  care  at  Moorfields.  She  bad  been  a 
worker  in  lead,  and  had  suffered  from  severe  lead-poisoning.  She  waa 
completely  blind,  and  both  optic  nerves  showed  marked  symptoms  of 
atrophy  consecutive  upon  optic  neuritis.  Mr.  Hutchinson  has  men- 
tioned to  me  that  he  has  seen  similar  instance**,  in  which  lead -poisoning 
had  given  riBe  to  optic  neuritis,  followed  by  atrophy  of  the  optic  nerves. 

y  generally,  however,  the  only  symptoms  revealed  by  the  ophthal- 
moscope are  congestion  and  hyperemia  of  the  optic  nerve  and  retina, 
the  veins  especially  being  somewhat  dilated  and  tortuous.  The  sight 
and  field  of  vision  are  even  in  such  cases  often  considerably  impaired. 
It  must  be  mentioned  that  albuminuria  is  sometimes  met  with  in  lead 
poisoning,  and  that  consequently  albuminuric  retinitis  may  occur 
(Ollivier,  Desmarres). 

in  large  doses  has  been  in  rare  instances  observed  to  pro- 
duce amaurosis,  probably  by  causing  great  congestion  of  the  cerebral 

i  tat  ion,  as  much  benefit  was  derived  from  the  ubc  of  the  artificial 
leech. 

Urctmic  amblyopia.  In  the  article  upon  retinitis  albuminurica,  it 
mentioned  that  very  sudden  and  complete  blindness  sometimes 
in  Brighi'i  disease,  and  is  due  to  ura?uiie  blood  po issuing.  The 
Bight  may  be  lost  within  a  very  few  hours,  together  with  the  appearance 
of  symptoms  of  uncmic  blood  poisoning,  such  as  great  pain  in  the  head, 
epileptoid  fits,  etc.*  Then,  on  the  subsidence  of  these  symptoms,  the 
sight  is  also  restored.  This  impairment  of  vision  must  be  carefully 
dittingttiahsd  from  that  dependent  upon  retinitis  albuminurica. 

Amblyopia  is  sometimes  due  to  reflex  irritation  originating  in  one 
of  the  branches  of  the  fifth  nerve,  or  in  other  parts  of  the  nervous 
system.     Thus  severe  and  prolonged  dental  neuralgia  may  produce  im- 
pairment of  vision,  which  mostly  disappears  with  the  removal  of  the 
carious  teeth.    The  ophthalmoscopic  examination  generally  only  affords 
result s.f     In  a  case  of  abscess  of  the  antrum  from  a  carious 
tooth,  narrated  by  Dr.  James  Salter,  the  eye  was  considerably  pro- 
truded and  blind — the  ophthalmoscope  revealing  extreme  anaemia  of 
the  optic   nerve  (atrophy?).     The   sight    was   not   improved  by  the 
removal  of  the  tooth.     In  a  case  of  herpes   frontalis,  accompanied  by 
great  pain,  recorded  by  Mr.  Bowman,  the  optic  nerve  was  atrophied. J 
excluded  for  any   length   of  time  from  binocular 
dly  begins  to  fail  from  non-use  of  the  eye.     This 
Ion  is  termed  ambl  nd  is  especially  met  with  in 

*  A  caao  of  this  urotiric  otnutirotu  followed  afterward*  by  retinitis  albuminurica 
u  recorded  by  Oroefc,  "  A.  t  277. 

t  CW*  of  amblyopia,  aooorop'  tal  ncurelgi0,  hare  been  recorded  by 

Mr.  o,    "R.    L.  O.  II.  Rep."   vol.  iv,  381;    alao  by   Wecker.  "  Aim. 

;,t,"  1866.  %  ■  R.  L.  O.  H.  Rep.,"  y.  1,  p.  7, 
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duo  to  some  disturbance  or  derangement  in  the  retinal  elements,  which 
are,  however,  invisible  with  t  he  ophthalmoscope.*  Bat  Wecker  mentions 
a  case  in  which   atrophy  of  the   Optic  Lbaoqnoatly  EQpi'fi 

Tin-  light  in  these  cases  of  paralysis  of  the  retina,  often  beconn 

restored,  even  although  all  perception  of  light  may  at  first  have 
Urn  lost. 

The  treatment  of  the  different  forms  of  amblyopia  must  vary  \s  iih 
the  cause  of  the  affection.     Thus,  in  cases  where  the  latter  is  erid 
dne  to  great  debility,  consequent,  perhaps,  npon  severe  illie 
lactation,  ete .,  tonics,  a  generous  diet,  plenty  of  exercise   in  the 
must    constitute   the   chii 
in  the  congestive  amblyopia,  great  attention  must  be  paid  to 
the   free  action  of  the  various    ehininative  organs,  mm  ,!y  the 

liver,  skin,  and  kidneys.  For  this  purpose  saline  mineral  waters, 
diurct  iniulatin^   pcdiluvia,  and  the   hot  air  or  Turkish  bath, 

will  prove  of  special  advantage.      In  Germany  the  prolonged  use  of  the 
decoction  of  Zittm&n  is  a  favourite  remedy,  but  this  mode  of  treatment 
is  accompanied  by  so  much  inconvenience,  that  but  few  English  pe 
Will    submit    to   it.       In    &OOOHgl  iilyopia,   1  hi  I 

the  greatest  benefit  from  the  repeated  nse  of  the  artih  b       In 

some  cases,  even  its  tirst  application  was  followed  by  the  most  marked 
and  surprising  imp  in  the  sight.     Hence,  I  would  particularly 

insist  upon  the  BOOSf  dways  giving  the  artificial  leech  a  trial  in 

cases  of  amblyopia  or  amaurosis,  in  which  there  is  evidence  0] 

j;estiun,  or  of  irregularities  in  the  circulation;  for  this  remedy  is 
si  present  far  u*o  much  6*  in  England.     The  blood  should  be 

r.ipidly.  so  tliat  the  glass  cylinder  becomes  filled  in  three  Of  ton* 
minutes.     One  or  two  cylinders  full  from  each  temple  (if  both  eyes  are 
1)    will  generally  suffice.     The  operation  may  be  n 
lis  of  live  <>r  six  iere  is  no  improvement  of  sight 

has  been  performed  t  m  i  or  three  times,  it  should  not  be  rep< 
After  each  application  of  fche  srtil  h,  the  patient  should  be  kept 

in  a  darkened  room  for  about   J  1   hoi  'operation  is  generally 

followed  by  a  good  ileal  of  reaction  in  tl  ular  circulation. 

We  must  also  insist  upon    the  patient  leading  a  most  regnlar  lif.\ 
and  abstaining   from  excesses  of  every  kind,  and  in    the   ainbi 
allowance  of  spirituous  liquors  must  be  cut  dowi 
minimum.      If  the  nervous  system  is  enfeebled.  Imini- 

I    in  considerable  doses,  more  especially  or  in 

combination  with  quinine  or  strychnine.     The  Tinct.   Ferri   Alnriat, 
,8,  or  more,  two  or  three  times  daily)  often  proves 
of  mneh  I 

In  order  to  all  <  cxtrem  ness  and  nervous  irritability 

•  Vide  also  Sssiner»l4SL  Monotsbl.,"  1800,  E$L 
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of  such  patients,  digitalis  or  hyoscyamus  should  be  prescribed,  and 
morphia  should  be  administered  at  night  to  relieve  the  great  and  very 
trying  sleeplessness,  or  the  subcutaneous  injection  of  morphia  mar  be 
employed  with  advantage. 

In  tobacco  amaurosis  the  greatest  stress  must  be  laid  upon  the  ab*o- 
of  the  patient's  entirely  giving  up  the  use  of  tobacco. 
Only  in  this  way  can  we  hope  to  cure  or  arrest  the  disease.  Moreover, 
it  is  generally  more  easy  for  a  great  smoker  to  break  himself  at  once 
and  altogether  of  the  habit,  than  to  limit  himself  to  one  or  two  cigars 
or  pipes  a  day,  for  then  the  temptation  of  exceeding  this  amount  is 
stantly  presented  to  him.  At  the  same  time  tomes  (particularly  the 
tincture  of  steel,  alone  or  in  combination  with  strychnine)  should  be 
prescribed,  By  pursuing  this  course  of  treatment,  we  may  generally 
succeed  in  rapidly  caring  the  amblyopia  if  it  be  still  only  functional,  or 
of  arresting  it  and  perhaps  greatly  improving  the  sight,  if  the  optic 
nerve  is  only  slightly  atrophied. 

In  the  impairment  of  vision  from  lead  poisoning,  many  remedies 
have  been  recommended,  of  which  the  most  reliable  is  probably  opium. 
This  has  been  found  to  shorten  i lie  course  of  the  constitutional  disease, 
to  diminish  the  frequency  of  paralytic  affections,  and  to  prevent 
relapses.  The  subcutaneous  injection  of  morphia  has  been  employed 
with  much  benefit  in  amblyopia  saturnina  by  Dr.  Haase.*  As  a  rule, 
such  cases  afford  a  favourable  prognosis,  if  symptoms  of  optic  neuritis 
or  atrophy  of  the  optic  nerve  have  not  supervened.  The  patient  must, 
however,  be  warned  not  again  to  expose  himself  to  the  risk  of  renewed 
lend  .poisoning,  otherwise  a  relapse  may  occur. 

The  amblyopia  dne  to  disuse  of  the  eye  is  best  treated  by  methodi- 
cally exercising  the   sight    in   rending,  etc.,  with  the  aid  of  a  strong 
convex  lens,  or  still  better,  Von  Graefe's  combination  of  two  lenses 
in  a  small  tube.     The  eye  should  be  practised  frequently  during   the 
day,  but  only  for  the  space  of  two  or  three  minutes  at  a  time. 

In  the  loss  of  sight  dependent  upon  paralysis  (commotio)  of  the 
retina,  antiphlogisties  (more  especially  the  artificial  leech,  blisters,  etc.) 
should  be  at  first  applied.  Subsequently  electricity  should  be  tried, 
and  strychnine  (perhaps  in  combination  with  tonics)  be  administered. 
Wecker  recommends  the  use  of  subcutaneous  injections  of  strychnine. 


2.— HEMERALOPiA. 

This  disease  is  especially  characterized  by  tho  fact  that^  although 
the  patient  may  be  able  to  Bee  very  well  during  the  bright  daylight,  his 
sight  rapidly  deteriorates  towards  dusk,  and  still  more  so  at  nightj 

•  "  Klin.  Moiwtsbi./  18«7,  225, 


HEMERALUPIA. 


. 


443 


hence  the  term  night  blindness.  When  the  illumination  is  msuffich 
a  more  or  less  dense  grey,  op  pnrple  cloud  surrounds  and  renders  all 
object  s  indistinct  and  hazy,  and  also  impairs  the  power  of  distinguishing 
colours.  Thus,  according  to  Forster,*  certain  colours,  especially  white, 
yellow,  and  green,  can  be  more  readily  distinguished  than  blue,  violet, 
or  red.  The  pupil  is  wide  and  sluggish  on  the  admission  of  light,  but 
reacts  normally  on  irritation  of  the  hnnriTlM  of  the  fifth,  e.g.,  on  the 
instillation  of  tincture  of  opium.  In  retinitis  pigmentosa,  the  pupil  is, 
on  the  contrary,  contracted.  In  severe  cases  the  impairment  of  sight 
may  be  so  great,  that  even  large  objects  cannot  be  distinguished  when 
the  light  is  much  diminished.     It  i>  BT,  an  error  to  suppose  I 

the  diinni m  of  sight  is  due  to  the  setting  of  the  sun,  and  that  it  is  thus 
linked  to  a  certain  time  of  the  day.  Identically  the  same  symptoms 
appear  if  the  illumination  is  artificially  diminished,  by  placing  the  patient 
in  a  darkened  room.  This  fact  was  most  satisfactorily  proved  by 
Forster,  with  his  ingenious  optometer.  The  dimness  of  vision  is  only 
due  to  an  impairment  of  the  sensibility  (torpor)  of  the  retina,  so  that 
the  patient  requires  the  full  stimulus  of  bright  daylight,  or  art;1 
light,  in  order  to  see  distinctly.  This  impnirm.-nt  of  the  sensibility  of 
the  retina  may  either  be  due  to  an  insul'  of  blood  supply,  to  the 

impoverished  eniulitiMii  of  the  blood,  or  to  the  nerve  elements  of  the 
retina  having  bet  KB  undated  by  prolonged  exposure  to  extremely 

bright  light.     Very  frequently,  the  hemeralopia  is  a  result  of  a  com- 
bination of  these  causes. 

It  appears  however,  to  be  true  that  in  the  early  morning,  after  a 
sound  and  refreshing  sleep,  the  scnsibilii  retina  is  greater  than 

at  a  subsequent  period  of  the  day,  so  that  the  patient  is  then  ablo  to  see 
even  by  a  somewhat  diminished  illumination. 

It  is  of  grer  listinguish  between  the  simple  heme- 

ralopia, and    that    oomditfop    "f   night   blindness   which   aocouipn 

atom.  The  former  is  simply  functional  and  curable,  the 
latter  depends  upon  organic  changes  in  the  retina,  and  at  a  later  period, 
in  the  optic  nerve,  and  is  incurable.  Inattention  to,  or  ignorance  of,  these 
facts  has  1<  it  confusion  in  the  writings  of  some  authors, 

Hemeralopia  may  be  caused  by  prolonged  exposure  to  extremely 
bright  light,  such  as  the  rays  of  the  sun  in  tropical   climates,  or  the 

B  vast  expanse  of  brightly  glistening  snow.     The  ill  effect- 
such  exposure  make  themselves  It,  if  the  individual  is  in  a 
condition  of  great  debility  or  exhaustion,  as  after  severe  illness,  or  long 
depr                of    food.       Thus,  we    not  unfrequently  find  hemeralopia 
returning  from  the    tropics,  who  have  boon 
without    sufficient   food,  and   have,  perhaps, 
suffering  !r                       I  have  several  times  had  four  or  live  sailors 
•  "  Cbcr  IlfiaeralopiL',"  Breslau,  11 
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Their 

flame.     They  had  just  landed  from  their    »usml. 

to  a  tropica]  mm  ami  a  scanty  allowance  of  food, 

great  debility,   or  from 

on  their  arrival  in 
»  and  Use  enjoyment  of  a 
I  able  to  disco  tea  anything 

not  trace  any  dimnretion  in  the  calibre  of  the 
Imost  aU  cam  of  this  form  of  hemeralopia,  the 
yields  a  negative  remit.  In  several  of 
those  peculiar,  silvery  grey, 
seal j  pafrhf  of  thickened  epithelium  at  the  enter  portion  of  the  ocnlar 
conjunctiva  near  the  cornea,  to  which  particoiar  attention  has  been 
called  by  Bitot.*  He  considers  these  patches  pattic^nomomc  of  heme- 
ralopia, and  states  that  they  disappear  consentaneously  with  the  dis- 
appearance of  the  night  blindness.  I  hare-,  however,  found  them  absent 
in  several  cases  of  hemeralopia,  and  they  are  evidently  quite  uncon- 
nected with  this  disease,  and  only  due  to  a  thickening  and  desiccation  of 
the  conjunctival  epithelium  from  exposure  to  intense  heat,  which  sets  up 
a  state  of  chronic  congestion  or  inflammation  of  the  conjunctiva.  The 
appearance  of  these  patches  at  the  outer  part  of  the  cornea,  is  due  to  this 
portion  of  the  ocular  conjunctiva  being  most  exposed,  on  account  of  the 
widenees  of  the  palbebral  aperture  at  this  point 

Hemeralopia  has  also  been  observed  to  break  out  epidemical  ly  in 
gaols,  camps,  etc.  I  need  hardly  point  out  that  in  such  oases,  a  careful 
examination  should  always  be  instituted,  in  order  to  guard  against 
"  nmlmgering."  According  to  Alfred  Graefe,  the  accommodative  power 
of  the  eye  is  often  somewhat  impaired,  there  being  also  a  certain  degree 
of  insufficiency  of  the  internal  recti  muscles. 

The  treatment  must  be  chiefly  directed  to  strengthening  the  general 

health  by  tonics  and  a  generous  diet.     Amongst  the  former,  quinine, 

and  cod-liver  oil  are  the  best ;  indeed  cod-liver  oil  is  considered 

I  nponts  as  a  specific  for  hemeralopia.  At  the  same  time  the  pat  i 
muHt  b§  carefully  guarded  against  bright  light  His  room  should  be 
tm/ktm  -I.  end  lu iihoeJd  only  be  allowed  to  go  out  when  there  ie  no 
0MB  wear  dark  eye  protectors.  If  the  attack  of  heme- 
ralopia i»  wrvirre,  it  may  be  even  necessary  to  insist  upon  keeping  him 
in  perfect  darkness  for  several  days,  and  he  should  then  be  gradually 
eccon  a  greater  and  greater  amount  of  light.     Blisters  and 

local  depletion  have  been  ekooglj  recommended  by  some  authors,  bat 
they  are  generally  -  bed  by  the  debility  and  feeble  condition 

•  "  GssttU  Hcpdomidaiw,"  1868. 
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of  the  patient.  Bat  if  there  are  marked  symptoms  of  congestion  and 
hyperemia  of  the  retina  and  optic  nerve,  the  effect  of  the  artificial 
leech  should  be  tried. 

In  MOW  btmdrms  the  impairment  of  vision   is  also  chiefly  due  to 
diminution  of  the  sensibility  of  the  retina  from  the  great  and  prolonged 
glare,  but  it  may  likewise  perhaps  be  due  to  the  effect  of  the  great  rare- 
ion  of  the  atmosphere  in  high  mountain  ranges,  which  may  not  only 
produce  inflammation  of  the  conjunctiva  with  extravasations  of  blood 
into  its  tissue,  but  also  perhaps  hemorrhagic  effusions  into  the  choroid 
inn. 
Closely  allied  to  the  above  form  of  amblyopia,  is  the  anaesthesia  of 
the    retina    which   occurs  in    consequence   of  prolonged  exposun 
extremely  bright  light  (ueberblendung  der  retina).     Instances  of  this 
kind,   are   met  with  amongst  persons  who  have  been  long  exposed  to 
strong  sunlight,  Or  have  greatly  tried  their  eyes  by  excessive  microseo- 
pising,  etc.,  n.  ially  by  artificial  light.     They  are  often  seized 

i  a  sudden  dimness  of  sight]  and  notice  (more  especially  if  the  illu- 
mination is  but  moderate)  a  more  or  less  dense  dark  cloud  or  disc, 
which  appears  suspended  before  their  eyes,  and  veils  the  central  porl 
of  an  object  or  of  the  field  of  vision,  leaving  the  periphery,  perhaps, 
quite  clear.  The  density  and  extent  of  the  cloud,  and  the  consequent 
degree  of  amblyopia,  as  also  its  duration,  are  subject  to  considerable 
variation.  Thus  the  cloud  may  only  be  observed  for  a  few  minutes 
aftf  ,  or  it  may  last  for  days  and  weeks,  or  even  longer. 

The  I  g  In  uild  principally  consist  in  guarding  the  patient  against 

i  c  of  the  eyes  and  exposure  to  bright  light.  Indeed,  if  the  case  ia 
re,  it  may  be  necessary  to  insist  upon  his  being  kept  in  the  dark  for 
ie  length  The  artificial  leech  is  also  often  of  much  benefit. 

■  >il  and  steel  should  be  prescribed  internally. 

3.— COLOUR  BLINDNESS  (DALTONISM). 


By  this  term  is  meant  the   inability   which  many  persona   have,  of 

ig  between  certain  colours.    Professor  Maxwell*  has  shown  » 

are  of  the  colours  of  the  spectrum,  that 

three  and  only  three  elements  of  colour   for  the  normal   OJ 

nml  fch&i  one  of  these  is  wanting  in  the  colour  blind,  hence  this  form  of 

ss  is  termed  dichromic  vision.     The  most  common  farm 

lour  blindness  is  that  in  which  red  and  the  colours  in  which  it 

vdient,  as  well  as  ntal  colour  green,  are  more  or 

indistinguishable.     Thus  red  either  appears  to  be  simply  a  dark 

if  red  cannot  be  at  all  appreciated,  and  the 

•  M  Philosopfiical  Transactions,"  1860. 
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has  been  observed  by  Benedikt,  Schclske,  etc.,  that  it  is  met  with 
in  atrophy  of  the  optic  nerve,  and,  according  to  Galezowski,#  in 
various  other  diseases.  Dr.  Argyll  Robertsonf  has  seen  it  in  a 
case  of  spinal  disease,  in  which  there  also  existed  myosis.  Dr.  Chis- 
hulm,  of  Charleston  J  (U.S.),  has  observed  achromatic  vision  in  a  case 
of  optic  neuritis.  Bat  the  most  important  researches  are  those,  to 
which  I  have  already  referred,  jnst  published  by  Leber, §  who  has  ex- 
amined a  great  number  of  patients  suffering  from  various  eye  affections, 
as  to  the  presence  of  colour  blindness.  He  has  found  colour  blindness 
an  almost  constant  Bymptom  in  atrophy  of  the  optic  nerve,  whether 
this  was  primary  or  secondary  upon  optic  neuritis ;  also  more  or  lean  in 
all  cases  of  aucnmsoribed  central  eootcnuk  I  have  already 
more  fully  into  these  affections,  and  the  results  of  his  exj  ,  at 

pp.  406,  425.  In  syphilitic  retinitis  colour  blindness  is  sometimes  pre- 
sent, and  in  other  cases  not ;  the  same  is  the  case  in  detachment  of 
retina  j  in  the  later  stages  of  choroido- retinitis,  accompanied  by  atrophy 
of  the  retina  and  optic  nerve,  colour  blindness  not  unfrequently  occurs. 
Colour  blindness  may  also  be  acquired  without,  however,  any  impair- 
t  of  sight.  Thus  it  has  been  observed  during  pregnancy,  and 
Bometin  of  some  cerebral  disturbances.    Lawson||  has 

observed  a  case  in  winch   if  wuh  pfOdHOfld  by  over-use  of  the  eyes,  in 
constantly  looking  at  different  colours  for  the  purpose  of  sorting  them. 


4.— SIMULATION  OP  AMAUROSIS. 

W'r   occasionally  meet  with    cases   of  simulated   blindness,  more 
especially  amongst  nervous,  hysterical  females,  or  persons  who  wis! 
k  their  duties,  as  soldiers,  prisoners,  etc.      In  sharp  and  clever 

Lais  it   is   sometimes  ve  nit  to  convict   them   of  dec 

iluto  blindness  of  both  eyes  is  but  seldom  simulated,  except,  per- 
haps, in  those  case*  in  which   so   considerable  a  degree  of  amblyopia 
lly  exists,  that  the  patient  LB  unable  to  gain  his  livelihood,  m 

in  tends  to  be  absolutely  blind,  in  Offdflf  I  the  commisera- 

tion and  assistance  of  the  charitable.     In  such  cases,  the  behave 
the  pupil  under  the  stimulus  of  light,  ii  the  best  guide.    For  if  a  ] 

■Lt  ho  is  so  blind  thai   In    cannot  distinguish  between  light 

irk,  and  the  pupil-  tact  under  the  stimulus  of  light,  we 

may  generally  insist   upon    its   being   a   case   of  simulation.      Such 

patients,  however,  sometimes  dilate  the  pupils  artificially  with  atropine, 

and  this  may  be  suspected  if  ihey  are  dilated  <  in  the 

taoflMftOMOpfe  I  .    1868.        f  "Edin.  Med.  Journal/'  Feb.,  1869. 

J  "  E.  L.  O.  H.  Rep.."'  vi,  21*  f  u  A.  f.  O,,  xv,  3. 
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the  ruler  is  then  somewhat  shifted  to  the  other  side,  so  that  the  affected 
eye  can  see  the  whole  page,  and  a  portion  of  the  print  is  excluded  from 
the  healthy  eye.  If  the  patient  can  see  with  both  eyes,  the  ruler  will 
produce  no  disturbance,  whereas  if  the  one  eye  is  really  blind,  a  part  of 
the  type  will  be  rendered  invisible  to  the  sound  eye. 


2  a 


Chapter  XL 
SES   OF  THE  CHOROID, 


L— HYPEREMIA  OF  THE  CHOROID. 

A    hyperemic   condition    of  the  choroid  is  by  no  means  so   easy  to 
diagnose  with   the  ophthalmoscope  as   is  ofl  rted,  indeed  it  is 

frequently  quite  impossible  to  do  so.  On  the  one  hand,  the  epithelial 
layer  of  the  choroid  may  be  so  dense  as  completely  to  hide  the  choroidal 
vessels;  on  the  other,  the  diversities,  both  in  the  amount  and  distribution 
of  the  pigment  in  the  stroma  of  the  choroid,  are  so  various,  as  often  to 
render  it  quite  impossible  to  decide  whether  or  not  there  is  any  hyper- 
emia. It  is  especially  difficult,  if  both  eyes  present  the  same  app< 
ances,  for  we  then  lose  the  opportunity  of  comparing  the  affected  v, 
the  healthy  eye.  Hyperemia  of  the  choroid  may  be  suspected,  if  we 
notice  at  one  portion  of  the  fundus,  that  the  size  and  redness  of  the 
choroidal  vessels,  more  especially  of  the  smaller  branches,  seem  to  be 
increased,  BO  that  the  intra- vascular  spaces  appear  encroached  upon  and 
somewhat  crowded  together  ;  and  more  particularly  if  these  symptoms 
have  come  on  rather  rapidly.  The  disc  may  also  look  somewhat 
flushed  and  hyperamiic.  The  external  symptoms  (e.<j.,  ciliary  injection, 
diluted  and  tortuous  ciliary  veins,  etc.)  which  have  often  been  quoted 
as  being  indicative  of  hypersemia  of  the  choroid,  are  quite  unreliable. 


2.— SEROUS  CHOROIDITIS. 

We  may  distinguish  two  principal  forms  of  serous  choroiditis,  the 
one  constituting  acute  inflammatory  glaucoma,  which  is  described  in 
the  chapter  on  Glaucoma;  the  other  is  more  simple  in  its  course,  and 
fl  to  a  far  less  extent.  In  the  latter  form,  there  are 
generally  hardly  any  symptoms  of  irritation,  the  eyeball  being  perhaps 
only  Jitly  injected,  without  any  photophobia,  lachrymation,  or 

sp<"  pain,     But  the  sight  is  often  greatly  impaired,  on  account 

fuse  cloudiness  of  the  vitreous  humour,  in  which  may  also  be 
noticed,  hero  and  there,  a  few  delicate,  filiform  opacities,  or  these  may 
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assume  a  firmer  and  more  membranous  character.  The  vitreous 
opacities  moreover  do  not  disappear  with  such  rapidity  or  completeness 
as  in  the  acute  inflammatory  glaucoma,  but  implicate  the  structure  of 
the  vitreous  humour  (producing  synohysis)  to  a  more  considerable  extent, 
d.-Ntroyiug  its  septa,  and  causing  relaxation,  or  even  dissolution,  of 
the  zonula  of  Zinn,  which  is  followed  by  a  more  or  less  considerable  dis- 
placement of  the  lens  (Graefe).  Symptoms  o{  serous  iritis  often  sti] 
vene  iri  the  course  of  the  disease  ;  the  iris  becomes  slightly  discoloured, 
the  pupil  somewhat  dilated  and  perhaps  slightly  udberent,  the  aqueous 
humour  is  secreted  in  larger  quantity  and  becomes  clouded,  having 
small  particles  of  lymph  suspended  in  it,  or  deposited  on  ;  rior 

surface  of  the  cornea,  and  generally  assuming  u  pyramidal  arrangement. 
The  state  of  the  intra-  000  hi  r  tension  varies  considerably;  in  some  cases 
it  remains  normal,  or  may  gradually  diminish,  the  eve  becoming  softer 
and  softer,  and  finally  atrophic.  In  other  instances  we  find  that, 
together  with  an  increase  in  the  cloudiness  of  the  vitreous  and  aqueous 
bnmours,  the  eye-tension  augments,  or  undergoes  marked  fluctuations. 
It"  this  increase  becomes  persistent,  glaucomatous  complications  may 
soon  supervene.  Von  Graefe*  thinks  that  this  depends  partly  upon  the 
age  of  the  patient,  and  partly  on  the  fact  whether  the  lens  is  somewhat 
displaced  or  not.  In  simple  serous  choroiditis  «»r  ohoroido-mtda,  we 
find  that  when  the  vitreous  and  l^MMM  humours  have  ;i  una 

transparent,  hardly  any  (if  any)  changes  in  the  choroid  are  to  be 
detected  with  the  fl^Mrahft rmwpt ;  and  even  in  the  severe  forms  they 
are  but  slight,  and  generally  limited  to  the  equatorial  region.  Bat 
there  is  often  noticed  a  punctated  opacity  of  the  posterior  pole  of  the 
leus.f 

The  tmitiiirut  of  the  simpler  forms  of  serous  choroiditis  must  con- 
sist chiefly  in  the  application  of  atropine,  of  a  blister  behind  the  ear,  or 
the  ;i  leech  l«>  the  temple  ;  and  the  eye  should  be  kept  perfectly 

at  rest,  and  guarded  against  exposure  to  cold  or  bright  light.     Deriva- 

-  acting  on  the  skin  and  kidneys  often  prove  useful,  as  also  the 
administration  of  the  iodide  of  potassium,  which  hastens  the  absorp- 


•  "A.  f.  Of  iv,  3,  166. 
t  Von  Graefe  calls  attention  to  the  (net   0,  c  ,  p.  168)  that  ejes  affected  wilh 
posterior  polar  cataract,  but  whul,  how  the  slightest  traces  of  anj  affection 

^infrequently  attacked  by  secondary  glaucoma.  He! 
that  m  itucli  casci  theBe  lenticular  opacities  are  the  residua  of  a  former  choroiditis 
which  leaves  such  eyes,  even  after  the  apparent  termination  of  the  original 
dijeose,  very  subject  to  an  insidious  latent  form  of  inflammation  of  the  choroid  ; 
if  opportunity  serves,  manifests  itself  and  gives  rise  to  secondary  glaucoma, 
uhar  vulnerability  which  exists  in  eyes  affected  with  posterior  polar  cataract 
(and  which  manifests  itself  especially  in  the  great  and  exceptional  reaction  after  any 
operation),  ho  is  also  inclined  to  attribute  to  a  persistent  state  of  irritation  of  the 
choroid. 
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tion  of  the  vitreous  opacities.  If  the  eye-tension  is  increased,  para- 
centesis is  to  be  performed,  and  repeated,  perhaps  sever  ft,  at 
intervals  of  three  or  fonr  days.  Von  Graefe  recommends  f  hut  the  needle 
should  be  extremely  fine,  and  that  the  puncture  should  not  bfl  made  in 
the  sclero-corneal  junction,  but  in  the  cornea,  about  1  line  from  its 
margin,  in  order  to  avoid  the  risk  of  an  adhesion  of  the  iris  to  the  inner 
wound.  Even  if  secondary  glaucoma  supervenes,  repeated  paracentesis 
may  be  tried,  but  if  it  proves  of  no  avail,  iridectomy  should  be  per- 
formed. In  those  very  obstinate  cases,  in  which  the  tension  becomes 
again  increased  in  spite  of  the  iridectomy,  and  repeated  paracentesis 
does  not  permanently  diminish  it,  a  second  iridectomy,  in  an  opposite 
direction  to  the  tirst,  will  be  indicated. 


3.— DISSEMINATED  OR  EXUDATIVE  CHOROIDITIS. 

(Plate  II,   Fig.  4.) 

When  this  disease  is  at  all  advanced,  it  presents  most  character 
and  striking  ophthalmoscopic  appearances,  which  cannot  fail  to  arrest 
the  attention  of  the  most  superficial  observer.  But  in  the  I arliest 
stages  it  may  easily  be  overlooked,  more  especially  if  it  commences,  as 
is  very  frequently  the  case,  in  the  form  of  small,  circumscribed  exuda- 
tions, situated  quite  at  the  periphery  of  the  fundus.  These  little,  round, 
greyish-white  spots  of  exm  lat  ion  vary  much  in  size  and  shape.  In  some 
cases,  they  may  not  be  larger  than  a  millet  seed,  in  others,  they  attain 
a  considerable  magnitude.  The  larger  ones  are,  however,  generally  met 
with  in  the  centre  of  the  fundus.  The  exudations  occur  both  on  the 
inner  surface  of  the  choroid  and  in  its  stroma.  They  are  of  a  dull, 
whitish-yellow,  or  creamy  tint;  the  epithelium  around  them  being  either 
n<»nnal,  or  but  slightly  thinned.  At  a  later  stage  the  exudations  become 
abb"  1   the  choroid  perhaps  undergoes  some  atrophic  changes, 

ining  thinned  and  permitting  the  white  Bolerotio  to  shine  through, 
which  gives  a  peculiarly  white  and  glistening  appearance  to  the  patch* 
the  expanse  of  the  latter,  we  may  also  sometimes  be  able  to  trace  the 
outlines  of  the  faint  choroidal  vessels  which  traverse  it.     Around  these 
phic  jiih-hes,  the  epithelium  does  not  retain  its  normal  appearance, 
lis  proliferate,  ii  i  rise,  and  contain  a  great  quantity 

of  :  which   becomes  collected  around  the  margin  of  the  white 

r  less  broad,  irregular,  black  girdle.    The 
individual  si  often    increase  in  size  and  coalesc 

*  hits  giving  rise  to  larger  j«  inch  finally  attain,  perl 

im  the  peri]  thefunduM,  the  disease 

rids    more  and  m  irdfl  the  posterior  pole  of  the  eye,  bo   I 

»t  Ii  hole  background  ■■•  may  be  thickly  studded    M 

djle     white,  or  yellowish- while  patches   of  varying  size 
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shape,  surrounded  by  i  deep  black  fringe,  and  perhaps  divided  from 
each  other  by  strips  of  healthy  choroid.  In  such  coses,  we  often  have 
an  excellent  opportunity  of  -watching  side  by  side  the  various  changes 
which  the  exudations  undergo  ;  from  their  first  appearance,  as  opa^ 
creamy  white  spots,  surrounded  by  unchanged  epithelium,  to  the  last 
stage  of  glistening  white,  atrophia  pfttcfce^  embraced  by  a  deep  black 
circlet  of  pigment. 

In  other  cases,  the  disease  comraciuvs  in  fche  region  of  ihe  yellow 
spot,  sometimes  in  its   very  centre.      One  i 

not i.  centra  of  which    is  of  :i   paler  red   than  the  Burronnd 

choroid  :  (ir  the  patch  may  be  of  a  greyish  white  m-  creamy  colour,  v 
perhaps  a  faint,  pale- red  areola  round  it.  The  choroid  in  the  region 
ol  The  yellow  Spot  is  generally  in  «ueh  eases  of  a  Some  wl  in  I  deeper  lint. 
The  white  spots  soon  increase  in  number  and  size,  an  arranged  perhaps 
in  groups,  and  gradually  extend  toward*  the  ei renin ference.  The 
periphery  of  the  choroid  may  remain  unaffected,  or  show  only  a  I 
ips  of  exudation* 

Although  we  oaennot  with  certainty  diagnose  the  syphilitic  character 
of  the  disease  simply  by  the  ophthalm  toms,  as  we  find 

that  sometimes  the  most  TtOB   of  this    affection   are  du> 

Byphilis,  yet  some  authors  consider  that  certain  appearances  are  tn 
especially  symptomatic  of  the  specific  disseminated  choroiditis.     Thus 
Ltebreich  thinks  that  the  latter  is  distinguished  by  the  hot*  thai  the 
litth-  masses  of  exudation    are  small,    eircumseri  I-  Isted,    Hid    do 

nul  show  liny  tendency  to  coales  I  fcfoej  MK  gfUOp 

together.     The  tissue  changes   extend   deeply  into  the  stroma  of  the 
choroid.    These  appearances  are  well  illustrated  in  the  ophthalmoscopic 
plate   (Plate  II,    tig.  4).     Von    Graefe   thinks  that  syphilitic   dissemi- 
nated ehf>roiditis  ihowfl  it.-  I  e«piently  in  the  form  of  numerous 
imseriU-d  white  patehes,  with  a  pale  red  sone  round  them,  Had 
occurring  at   the   posterior  pole  bf  the  eye;  and  which  but  rarely  pass 
over  into  any  other  form  of  choroiditis.     I  have  also  found  this  form  of 
►iditis   more  frequently   a>  .-.  ith   syphilis   than   any  other, 
yet    it    must  be   admitted  that  the   disease   may   assume   IB 
varying  appearances.     Thus  I  have  seen  cases  of  syphilitic  choroiditis 
h-grey  exudation  has  occupied  the  region  of  the 
yellow  spot,  and  around  this  wore  scattered   to  a  able  distil 
numerous  smaller  exudations  and  atrophic  patches,  the  periphery  of 
the  fundus  being  almost  free  from  any  exudations.     These  appearances 
(more  especially  I                  nebulous  effusion)  at  the  yellow  Bpot,  were 
almost  perfectly  identical  in  both  eyes. 

The  areolar  ehoroidUU  of  FSrafc  lished  by  certain  pecu- 

liar features,  which  show  under  what  different  forms  the  disseminated 
•  Fowtcr,  u  OoataahnokfisoBfl  Befttfge.'1    Berlin,  1862,  page  09. 
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choroiditis  may  present  itself.     I  would  I  rather  consider  it  aa 

a  subdivision  of  this  affection,  than  as  a  special  disease.  The  spots  nre 
large,  oval,  or  circular,  sharp],  i,   and  of  a  white,  vish 

white  colour,  having  traces  of  faintly  marked  choroidal  vcskcI^  in  their 
HMfc  They  are  separated  from  each  other  here  and  there  by  strip  - 
normal  choroid.  Thry  axe  chiefly  grouped  mound  tin-  uptie  disc,  but 
are  divided  from  it  by  a  portion  of  healthy  choroid,  so  that  they  do  not 
rvnrh  up  to  it.  Their  size  varies  considerably,  tome  being  nearly  as 
large  as  the  optic  disc,  others  about  the  size  of  a  pea;  they  always 
diminish,  however,  towards  the  periphery.  The  patches  are  surrounded 
by  a  dark  zone  of  pigment,  which  is  the  more  broad  and  marked  tho 
smaller  i  < ntral  white  spot  is.     Quite  at  the  periphery  of  tho 

group  of  white  patches,  are  noticed  dark,  black  spots,  having  no  wl 
centre. 

The  diii  nated  choroiditis  is  not  difficult,  and  it 

could  nut  very  easily  be  mistaken  for  any  other  disease.  The  fact  that 
the  little  white  exudations  are  situated  in  the  choroid,  and  not  in  the 
retina,  may  be  easily  ascertained  by  attention  to  the  following  points, 
viz. :  tin-  retina]  vessels  can  be  traced  distinctly  over  them,  and  are  not 
the  leasl  interrupted  or  rendered  indistinct  in  their  course;  there  are 
no  appearances  of  blood  effusions  into  the  retina,  which  generally  ocmr 
together  with  exudations  into  the  latter  ;  the  retina  is  also  tran 
and  of  normal  appearance  around  the  exudations,  and  the  retinal  veins 
are  not  dilated  or  tortuous.  When  the  exudations  are  absorbed  and 
the  choroid   i  atrophy,  the  patches  become  fringed   with 

ment,  aud  upon  their  expanse  can  be  noticed  remains  of  the  choroidal 
tissue  and  of  the  vessels.      Care  should  be  taken  to  distinguish   i 
form  of   pigmentation,   from   the  deposits    of  pigment    in    the    retina 
which  m»v  oooor  in    wmoma  forms  of  choroid  is,  as  also  in 

disseminated  choroiditis  in  which  the  external  layer  of  the  retina 
becomes  more  or    less    glued   against  i!  od,  and  d  1   Off 

atrophied,  or  the  pigment  of  the  epithelial  layer  of  the  choroid 
becomes  infiltrated  into  the  retina.  In  such  cases,  the  rods  and  bulbs 
are  especially  apt  to  suffer,  but  the  changes  may  extend  deeper,  and 
even  involve  the  ganglion  cells. 

Again,  the  retina  may  suffer  by  becoming  compressed  by  the  exu- 
dations aud  aggregations  of  the  pigment  cells,  aud  if  this  lasts  for  any 
length  of  time,  the  retina  generally  becomes  thinned  and  atrophi 

Lg  changed  into  a  kind  of  fibrillar  tissue,  and  its  normal  elenn 
rendered  quite  indistinguishable.      Thus   consecutive  atrophy  of  the 
retina  and  optic  nerve  not  unfrequently  ensue  upon  disseminated  cho- 
roiditis.    In   Plate  II,  fig.  4,   these  appearances  are  illustrated.     The 

o  disc  is  seen  to  b<  ty  atrophied,  of  a  bluish  grey  tint,  and 

utterly  devoid  of  blood-vessels,  excepting  the  two  little  twigs  which 
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just  be  discerned  running  over  its  edge.  Not  a  single  retinal 
vessel  can  be  distinguished  over  the  whole  fundus.  It  is  but  very 
seldom  that  we  km  <ase  of  atrophy,  and  Liebr< 

supposes  that  iu  all  probability  a  syphilitic  retinitis  had  co-existed  with 
the  disseminated  choroiditis. 

The  vitreous  humour  also  frequently  becomes  affected  during  the 
progress  of  the  disease  ;  indeed  floating  or  fix«  s  in  it  are  some- 

times the  first,  or  even  the  only,  premonitory  symptoms,  which  call  the 
patient's  attention  to  his  eye.  I  have  met  with  several  cases,  in  which 
a  few  small  floating  opacities  in  the  vitreous  humour  torn  irst 

symptom,  there  being  at  that  time  no  trace  of  disseminated  oho 
to  be  detected  by  the  most  careful  ophthalmoscopic  examination.  Hut 
some  time  afterwards,  small  circular  patches  made  their  appearance 
'he  choroid.  Smut  tints,  hoiWWT,  the  vitreous  docs  not  become 
affected  till  a  late  stage  of  the  disease,  and  it  may  then  be  bo  diffusely 
clouded  as  to  render  the  details  of  the  fundus  quite  indistinct.,  or  be 
traversed  by  large,  dark,  floating  or  fixed  membranous  iilaments.  Sub- 
sequently a  posterior  polar  cataract  is  often  formed. 

Ill-  iris  suiiictiiiK'.-  baoonm  inflamed,  but  hardly  ever  to  a  consider- 
able t!i v  being  only  a  few  delicate  synechiae,  and  very  little 
alteration  in  the  structure  of  the  iris.  The  inflammation  often  assumes 
ft  serous  character,  and  small  opacities  are  noticed  on  the  posterior  wall 
of  the  cornea.  The  external  appearance  of  the  eye  is  generally  qi 
normal ;  there  is  hardly  any  conjunctival  or  subconjunctival  injection, 
photophobia,  or  lachrymatiou,  and  little  or  no  pain  ;  the  pupil  being 
rmal  sise,  or  but  little  dilated ;  and  yet  the  sight  may  be 
greatly  impaired  ;  and  it  is  only  with  the  ophthalmoscope  that  we  detect 
the  rrreat  and  striking  changes  in  the  fundus. 

The  sight  is  often  very  considerably  Mm ofa »1,  the  patient  complain- 
ing of  a  dark  cloud,  or  of  black,  fixed,  and  floating  objects  before  his 
eyes.  Tin  He  IQotaMtl  are  either  due  to  diffuse  and  floating  opacities 
in  the  vitreous  humour,  or  to  injuries  which  the  retina  has  sustained 
by  compression  or  destruction  of  some  of  its  elements.  The  impair- 
ment of  vision  will,  of  course,  be  propoi  if  the  disease 
is  situated  at  the  posterior  pole  of  the  eye,  than  if  it  be  confined  to  the 
periphery  of  the  fundus.  In  the  former  situation,  a  very  small  and 
circumscribed  gmup  of  exudations  may  suffice  to  destroy  central  vision  ; 
in  the  latter,  even  considerable  deposits  may  not  materially  affect  the 
sight,  except  in  the  outline  of  the  field.  Not  only  fan  the  central 
vision  suffer  as  regards  distinctness,  when  the  exudations  occur  in  the 
region  of  the  yellow  spot,  but  the  objects  appear  distorted  and  crooked 
(metamorph  D  account  of  the  compression  and  alteration  in  the 
arrangement  of  the  retinal  elements.  We  sometimes  notice  a  marked 
improvement  in  the  sight,  when  the  exudations  are  absorbed  and  the 
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pressure  diminished,  but  of  course  this  can  only  occur  if  the  retinal 
elements  have  not  suffered  too  much,  or  for  too  long  a  period. 

The  field  of  vision  is  frequently  considerably  contracted,  and  shows 
more  or  less  extensive  interruptions  (sootomata)  within  its  area* 

The  prognosis  of  the  disease  must  always  be  extremely  guardedT 
more  especially  if  the  exudations  appear  in  the  region  of  the  yellow 
spot.  Of  these,  the  little  spots  Burrounded  by  a  pale-red  rim,  which 
are  so  characteristic  of  syphilis,  afford  comparatively  the  best  prog- 
nosis. 

In  the  most  favourable  cases  the  exudations  may  become  absorbed, 
leaving  behind  them  only  faint  traces  of  a  change  in  the  epithelial 
layer,  in  the  form  of  light  rod  patches,  in  which  the  choroidal  vessels 
can  be  distinctly  traced ;  or  they  may  give  rise  to  somewhat  deeper 
cicatrices.  More  frequently,  however,  they  produce  extensive  atrophy 
of  the  stroma  of  the  choroid,  which  is  especially  apt  to  be  injurious  to 
the  sight  if  the  exudations  are  large,  situated  in  the  region  of  the  yellow 
spot,  and  coalesce  together  so  as  to  form  extensive  atrophic  patches. 
Moreover  in  forming  our  prognosis,  we  must  always  bear  in  mind  that 
the  retina  is  very  prone  to  suffer,  both  from  direct  compression  of  its 
i-l"ments  and  from  their  destruction  (more  especially  the  rods  and 
bulbs)  by  their  becoming  glued  to  the  choroid,  and  pigment  being  infil- 
trated thence  into  the  retina.  Atrophy  of  the  retina  and  optic  nerve  are 
therefore  not  nnfrequcnt  consequences  of  disseminated  choroiditis. 

The  causes  of  this  disease  are  often  obscure,  but  by  far  the  most 
frequent  is  syphilis.  The  insidious  choroiditis,  which  is  accompanied 
by  serous  iritis,  ib  sometimes  observed  in  delicate,  scrofulous,  or  con- 
sumptive individuals. 

The  tn'ttlment  must  consist  chiefly  in  the  administration  of  mercu- 
rials. Indeed  the  inflammatory  diseases  of  the  choroid  appear  to  be 
most  beneficially  influenced  by  small  doses  (^  or  -j^  of  a  grain  2  or  3 
times  daily)  of  the  bichloride  of  mercury,  continued  for  a  very  long 
period.  If  there  are  distinct  evidences  of  syphilis,  and  if  the  disease  is 
rapid  in  its  progress,  salivation  should  be  quickly  induced,  so  as,  if 
possible,  to  check  the  further  effusion  of  lymph  and  hasten  the  absorp- 
tion of  that  already  exuded.  If  this  be  not  done,  larger  doses  of  the 
bichloride,  in  combination  with  the  iodide  of  potassium,  should  be  given. 
The  artificial  leech  should  be  applied  occasionally,  but  if  the  patio 
very  feeble  but  little  blood  should  be  taken,  or  dry  cupping  should  be 
substituted.  He  must  be  strictly  ordered  to  abstain  from  all  use  of 
eyes  in  reading,  etc.,  and  they  should  be  guarded  against  bright  light 
by  the  employment  of  blue  glasses.  If  the  functions  of  the  liver,  ut< 
or  digestive  organs  are  out  of  order,  these  should  be  attended  to ;  and 
much  benefit  is  often  experienced  from  the  use  of  mildly  purgative 
mineral  waters,  Buch  as  Pullna,  Marienbad,  Karlsbad,  etc, 
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4— SCLERECTASIA  POSTERIOR  (SCLEBOnCO-CHOROtDI- 
TIS  POSTERIOR*  POSTERIOR  STAPHYLOMA)  Plate  II, 
Fig.  3. 

This  disease  is  bat  seldom  absent  in  the  nn  j^rees 

of  myopia,  and  must  be  regarded  as  a  grave  oomplicat  ii 

Eyes   affected  with  sclerectasia  posterior  gt  appear   to   be 

abnormally    large,    prwniawit,    and    ovoid    in    shape.     The    palpebral 
is  widely  open,  which  is  especially  conspicuous  if  only  one 
eye  is  affected.     The  eyeball   also  appears   lengthened  in  its  antoro- 
]»  •tarior  diameter,  and  the  infundibulum  or  hollow,  which  bhfl 

nuruial  eye   (when  it   is  much   turned  in)   between   fi  hu« 

and  the  globe,  has  disappeared ;  so  that  the  posterior  segment  of 
eyeball  appears  lengthened  and  square,  and  perhaps  of  a  slightly  b!> 
tint.     The  lateral  movements  of  the  eye  may  be  somewhat  curtail. 

disease  is  extensive.     The  patients  often  com  plain  of  a  fi 
tension  and  fulness  of  the  eyeball,  as  if  the  Utter  ma  too  tttrg 
id  there  may  also  be  pain  in  and  around  tin-  • 
The  ophthalmoscopic  symptoms  are  generally  very  marked  and  un- 
mistakable.    Tli<-  oharacterifliao  lyinptuw  is  a  brilliant  white  or  peh 
>w  crescent  at  the  edge  of  the  optic  disc,  generally  at  tlie  outer  side 
(in  the  reveise  UBttgl  it  will  of  course  appear  towirdfl  the  nasal  side). 
This  crescent  may  \dry  much  in  size,  from  a  small  white  arc  i 
large  zone,  and  e\  rhaps  all  round  the  disc  and  embraces  «-. 

th.   region  of  the  yellow  spot,  its  greatest  extent  being  always  in  the 
direction  of  the  latter.*     Ite  edges  may  be  either  sharply  and  distinctly 
or  may  be  irregular,  and  gradually  lost   in  the  Ktirnmiiding 
tares;  irregular  patches  of  pip 
margin,  and  also,  perhaps,  on  its  surface,  so  that  little  dark  \-\<  ■ 

ing  size  and  form  appear  in  its  expanse.     The  crescent  itself  ifl  «>f 
a  brilliant  white,  bo  much  so  indeed,  that  the  disc,  by 
bo  be  li'Tiormally  pink.    On  account  of  the  w  I  d,  the  small 

retinal  vessels  can  be  t  re  distineilv,  and  their  minute  bnuN 

be  more  easily  foil  Bt  this  patch  than  ir  _  lilm u ring  fundus. 

This  white  crescent  is  due  to  a  thinning  and  atrophy  of  i 

er  has  occasional  1  \ 
in  th  tion.     The  |»i^imnt  ei-lls  itre  n«<t  ni'eess.irily  ilestroyed,  but 

is  ;iu  absence  of  pigment  molecules,  for  I  ;  hoa 

*  We  intut,  however,  he  careful  not  to  call  every  li hi.   white  rim  at  the  edge 
of  the  dbc  "  sclerectasia  posterior,"  for  this  may  be  caused  simply  by  the  oh<« 
WOtding  somewhat  from  ncrro,  and  permit t-ii.t.  ill  »t  this 

thus  affording  the  appearance 
of  a  M  IN  is  narrow,  its  edges  ore  sharply  d« ■■! 

there  are  no  atrophic ehangw  of  the  choroid  around  it.     This  condition  may  <- 
in  myopic,  emmetropic,  ami  hvj>ermetaropic  eyei. 


IN 


mm*  of  ihmhm  of 

and  lend*  the  brO!i«i  wmt 
sajpesni  also  gmi  me  to 
k  *  bright  Ggat. 


end  the  asroph  y  or 


The 


i  of  seen  patient*  z*  often  iuiuulmij  wwiwa  by  wt»  spec- 
The  ssnpfyotaa,  however,  a*  n  rule,  depends  rnway  upon  toe 

of  toe  ftMW  system  off*  the  ere.  Hence  we  find 
n  »  generally  greatly  i— pimcd  by  depletion,  sad  more 
by  ike  erufcnU  leech. 
The  retina  generally  saner*  only  in  to  far  from  tins  km  of  pigment 
in  Use  choroid,  that  a  slight  diiaianliun  in  the  iTintiiM  tin  m  of  percep- 
tioa  it  produced.  The  *  blind  spot  "  (answering  to  the  optic  entrance) 
m  somewhat  enlarged,  bat  this  increase  does  not  correspond  at  all  to 
lb*  sis*  of  the  crescent,  and  vision  it  only  impaired,  not  destroyed,  in 
this  extra  portion  of  the  blind  spot  But  sometimes  there  arises  a  state 
of  great  irritability  of  the  retina,  producing'  considerable  amblyopia 
end  disturbance  of  vision,  together  with  photopsia  and  a  feeling  of  pain 
and  tensi/m  within  the  eye  on  the  slightest  exertion  in  reading,  etc. 

The  disease  may  remain  stationary  or  progress.     In  the  former  case 

the  myopia  docs  not  increase,  the  circum-orbital  and  infra-ocular  pains 

saaaa,  and  with  the  ophthalmoscope  we  find  that  there  is 

DO  eegmentat  ion  in  t  be  size  of  the  crescent,  and  that,  perhaps,  a  regular 

depot  irnt  again  takes  place. 

Far  iliflerent  is  il  if  the  disease  progresses,   and  especially  if  in- 
flammatory symptoms  supervene,  which  is  generally  the  case  when  the 
atrophy   is  at  all    advanced.     The  myopia  is  then  fonnd  to  increase 
less  rapidly,  vision  becomes  dimmed  or  greatly  impaired,  the 
•  at*  are  often  continually  haunted  by    "blacks"  floating  before 
r  eyes,  which  may  wrome  all  kinds  of  fantastic  shapes,  and  are  due 
iefl  ia  fch*  ritnxnu  bumour.     At  other  times,  they  are  greatly 
1  by  showers  *tars  and  flashes  of  light,  which  are  due 

U>  *  »tat<  nerve  and  retina  ;  and  they  become 

•re  dazzled  by  the  bgbt.on  account  of  the  increased  atrophy 
igBMOlt  Bttl  tho  progress  of  the 
is  beat  watched  with  the  ophthalmoscope.  The  edges  oi 
crescent  show  symptoms  of  hyperemia,  and  become  irregular  and  ill- 
defined.  8n  peer  around  it  (symptomatic  of 
progn*  se,  gradually  increasing  in 
aiae,  coalesce  with  oach  Other  I  n  original  crescent,  so  that  the 
latter  may   in   time   extend   completely  round   the  diBcT  which  thus 


uunaci 


becomes  imbedded  in  a  more  or  less  broad,  white,  glistening  ring* 
which  extends  chiefly  in  the  I  of  the  yellow  spot.      In   ntffa 

cases,  a  superficial  observer  might  suppose  that  the  optic  disc  wie 
greatly  enlarged,  or  even  that  the  optic  nerve  (from  the  white  append 
ance)  waa  atrophied.  On  closer  examination,  however,  the  distinction 
between  the  disc  and  the  white  rone  is  easy,  for  the  entrance  of  the 
optic  nerve  looks  abnormally  pink,  on  account  of  the  with  the 

bright  white  of  the  surrounding  ring,  and  its  vessels  are  more  easily 
{he  latter  than  0O  the  disc. 

A  similar  process  may  also  occur  in  the  region  of  the  yellow  spot. 
Little  white  patches  appear,  which  increase  in  siac  and  coalesce,  giving 

whole  an  appearance  of  alternate  white  and  dark  reticulated  spaces, 
the  white  spots  being  due  to  the  sclerotic  shining  through  the  atrophied 
struma  and  pigment  layer  of  the  choroid.  You  Graefe  thinks  that 
retina  may  in  this  situation  participate  more  rapidly  in  the  disease  than 
jq,  on  account  of  its  being  thinner  at  this  spot.  If  the  atrophy 
of  the  choroid  in  the  region  of  the  macula  lntea,  as  well  as  that  am 
the  optic  entrance,  progress,  the  two  separate  processes  may  gradually 
extend  towards  *  ng  less  and   less  healthy  structure 

between   them  ),  until  fly   pasB   into  each  other,  and   form  one 

large  white  figure. 

occurrence  of  inflammatory  changes  in  the  choroid  and  r. 
in  the  region  of  the  yellow  spot,  generally  causes  great  impairment 

■  ii,  and  tin-  patienta  than  also  complain  of  the  constant  appearance 

of  one  or  more  central,  fixed,   dark  spots  (scotomata)  in  the  field  of 

u.     it   should  be  mentioned  that  they  may  be  apparent   to   the 

patient  1  e  we  are  able  to  detect  with  the  ophthalmoscope  any 

changes  in  U  ..f  the  macula  lute*. 

Von  Graefe*  long  ago  I  o  the  important  fact  that 

na  may  supervene  upon  sclerectasia  posterior,  and 
lead  I   impairment    of  vision,  or   even  blindness,  if  the   true 

character  of  the  complication  is  n  nised  sufficiently  early  and 

a  timely  iridectomy  performed.  It  always  attacks  both  eyes  sooner  or 
later.  He  states  that  this  secondary  glaucoma  may  either  assume  the 
character  of  glaucoma  simplex,  or  that  of  the  inflammatory  form. 
Glaucoma  simplex  occurs  chiefly  in  tin.  igia  posterior 

in  which  inflammatory  symptoms  are  absent,  and  all  the  tissues 
normal,  excepting,  of  course,  as  regards  the  changes  produced  by 
elongation  of  the  o|. Tie  axis,  and   the  ;n  m  of  the   scler 

roid  at  the  posterior  hemisphere  of  the  «yi  h.dl.     If  in  such  eye* 
glaucoma  simplex  supervenes,  we  find  that  the  tension  of  the  eyeball 

2,  153  ;  ibid,,  viu\  2,  M&     The  reader  ihould  especially  consult 
hi»  la»t  observations  upon   tlna  point  in  the  article  just  publubed  (M  A.  f.  O. 
8,  173). 
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increases,  the  optic  disc  becomes  excavated,  the  visual  field  contracted, 
the  sight  deteriorated,  but  generally  only  after  tho  field  has  already 
become  greatly  contracted  j  the  refracting  media,  as  a  role,  remain 
transparent.  According  to  Von  Graefe,  the  glaucoma  simplex  would 
appear,  in  such  cases,  to  be  partly  due  to  the  advancing  age  of  the 
patient,  for  then  the  sclerotic  becomes  firmer  and  less  elastic,  thus 
offering  a  greater  resistance  to  the  process  of  bulging  (ectasia),  which 
causes  a  tendency  to  retardation  of  the  venous  blood,  and  also  eom- 
pTOMOB  and  irritates  the  ciliary  nerves  which  pass  through  it  In 
This  tendency  to  glaucoma  may  also  be   her  howing  itself  in 

several  members  of  the  same  family.  In  such  instances,  the  myopia 
has  generally  reached  a  considerable  degree  in  childhood,  and  then, 
between  the  ages  of  12 — 18,  glaucoma  simplex  supervenes.  When  the 
latter  attacks,  in  middle  age,  eyes  which  are  only  moderately  myopic, 
Von  Graefe  thinks  that  the  combination  is  accidental. 

Frequently,  however,  secondary  glaucoma  does  not  manifest  itself 
in  sclerectasia  poBtcrior  until  symptoms  of  Bclerotico-choroiditis  pos- 
terior hfivt-  supervened,  and  then  it  mostly  assumes  the  character  of 
irido-choroiditis  serosa,  with  periodic  cloudiness  of  the  aqueous  humour, 
and  effusions  into  the  vitreous. 

With  regard  to  the  excavation  which  is  met  with  in  the  cases  of 
glaucoma  complicating  sclerectasia  posterior,  it  mast  b 
that  it  does  not  always  present  the  very  marked  features  of  the  ^lauco- 
matous  or  pressure  cup.  This  is  especially  the  ease  if  the  atrophy  of 
the  choroid  encircles  the  disc,  for  the  steepness  of  the  excavation  will 
then  be  less  evident,  as  also  the  bending  of  the  vessels.  Hence,  as 
Von  Graefe  points  ont,  wo  must  consider  every  excavation  in  sclercc- 

■r  as   being  glaucomatous  in  character,  if  the  edge  of 
disc  is  tolerably  distinctly  cupped,  if  the  larger  veins  show  a  difference 
in  their  fullness  at  ttl  margin,  and  if,  together  with  these  symptoms. 

tension  is  increased,  and  there  are  corresponding  functional  distnr- 
i  bhe  eye  (<v/,,  contraction  of  the  field).  In  some  of  these  coses 
the  sight  remains  wonderfully  good,  considering  the  great  contract 
of  the  field,  and  we  may  find  that  when  the  contraction  lias  gradually 
extended  from  the  inner  side  till  it  has  nearly  reached  the  centre,  it 
passes  upwards  and  downwards,  leaving  the  central  part  unimpaired, 
to  meet  again  on  the  other  side,  and  thus  a  small  islet  of  tho  field  may 
be  left  in  the  centre  of  the  blank. 

Smut  tim< m  th<  >i ixi m vation  is,  so  to  speak,  double,  tho  margin  o1 
disc  being  cupped,  and  a  seoond  (poring  oavation  existing 

in  1 1  t  a  distance  of  £  to  4  mm.  from  the  edge  of  the  d 

In  other  cases  the  excavation  is  extremely  steep,  presenting   all 

ares  of  a  very  marked  glaucomatous  or  pressure  cup.      One  pi 
hat  the  sight  remains  relatively  remarkably  good. 
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Iridectomy  must  be  performed  as  early  as  possible,  for  paracentesis 

proves  of  no  permanent  relief.     It  mnst  be  mentioned,  however,  that  in 

some  instances,  where  the  contraction  of  the  field  already  encroaches 

closely  on  the  centre,  the  operation  sometimes  causes  a  deterioration  of 

-ht  (Graefe). 

— When  inflammatory  symptoms  have  supervened  and 
the  disease  has  assumed  the  character  of  sclerotico-choroiditis  posterior, 
the  vitreous  humour  often  becomes  clouded,  and  its  posterior  portion 
even  perhaps  fluid  or  detached.  The  vitreous  opacities  may  be  dark 
fixed  specks,  or  floating  membranous  lilms  of  varying  bizo  and 
shape,  and  are  often  a  source  of  great  anxiety  bo  the  patient,  tot  mm 
the  physiological  motes  are  rendered  very  distinct  in  short-sighted 
vmt  of  the  circles  of  diffusion  upon  the  retina  (vide  article 
on  Opacities  of  the  Vitreous  Humour,   p  The  most  dangerous 

form  of  opacity  of  the  vitreous  is  that  which  comes  on  very  suddenly, 
being  confined  to  the  posterior  segment  of  the  vitreous  humour,  uniform 
in  character,  and  sharply  defined  against  the  transparent  \ 
It,  moreover,  shows  a  slight  tendency  to  oscillate  or  tremble,  and  affords 
a  faint  grey  reflex,  which  may  easily  cause  it  to  be  mistaken  for  detach- 
ment of  the  retina,  until  a  close  examination  of  its  margins  shows  tlmt 
then  0  ]«<! }".,{  apposition  with  the  choroid.  This  form  of  opu 

ir^  generftttv  the  precursor  of  detachment  of  the  retina,  and  VonGra< 
thinks  that  the  tullowing  reasons  speak  for  its  being,  in  all  probability, 
a  detachment  <d"  the  vitreous.     1.  Its  sudden  appearance,  whereas  the 
majority  of  0]  of  the  vitreous,  with  the  exception  of  the  ha?mor- 

rhajric,  are  more  gradual  in  their  development.  2,  Its  sharply  denned 
limitation,  in  spite  of  its  considerable  extent ;  whereas  we  find  that 
infiltrations  of  the  vitreous  of  like  magnitude  generally  pass  over 
grndaally  into  the  healthy  portion  of  vitreous,  3.  The  almost  constant 
supervention  of  detachment  of  the  retina 

When  speaking  of  detachment  of  the  vitreous  (p.  337),  I  mentioned 
that  Iwiinoff  had  observed  it  sometimes  in  sclerectasia  posterior,  and 

Links  that  in  such  cases  it  is  produced  iu  the  following  manner  :f — 
44  The  vitreous  humour  does  not  grow  in  proportion  to  the  gradually 
increasing  size  of  the  eye,  and  the  serous  exudation  is  not  at  the  same 
ted  into  the  tissue  constituting  the  vitreous  humour,  nor 
does  it  dissolve  it>  both  remaining  indifferent  to  each  other ;  the  con- 
nee?  n  t lie  vitreous  and  retina  becoming,  however,  loosened, 
according  to  the  amount  of  effusion.  Now  in  tho  space  which  is  thus 
formed  between  the  vitreous  and  retina,  we  find  that,  in  proportion  to 
the  development  of  the  staphyloma,  more  and  more  serous  effusion  is 
I,  detachii  Ifl  more  and  more  from  the  retin I 

•  "  XL  Mbnatsbl ,"  18G8,  p.  301.  u,  2,  67- 
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'  na  is  unfortunately  another  not  unfrequent 
complication  of  the  more  considerable  degrees  of  sclerotico-choroiditis 
posterior.  Its  extent  may  be  at  first  but  slight,  and  be  produced  by  a 
serous  or  hemorrhagic  effusion  between  the  choroid  and  retina;  or  it  may 
be  caused  by  the  contraction  of  some  of  the  exudations  in  the  vitreous 
humour  exerting  traction  upon  the  retina,  and  thus  detaching  it*  (vide 
article  on  Detach  men  t  of  Retina,  p,  85 

Opacity  at  the  posterior  poh  tu  sometimes  occurs  in  the  later 

stages  of  the  disease.     This  opacity  is  generally  situated  very  close  to 
the  turning  point   of  the  rye,   and    lien  ns  immoveable   when 

the  eye  is  turned  in  a  different  direction.      CatarAC  '  A,  irido-eho- 

roiditis,  and  atrophy  of  the  globe  may  close  the  scene. 

vvr. — The  origin  of  the  affection  is  still  a  matter  of  controversy. 
Without  doubt,  there  generally  exists  a  congenital  (and  often  here- 
ditary) tendency  to  elongation  of  the  eyeball  in  the  optic  axis  ;  and  this 
must  necessarily  cause  a  stretching  and  thinning  of  the  sclerotic  and 
choroid  in  this  direction,  which  is  generally  soon  follow-  live 

atrophy  of  the  latter.     The  development  of  this  prolongation  of  the 
optic  axis  is  greatly  favoured  by  the  strong  conv  -ual 

lines  and  the  state  of  congestion  of  the  eye  which  occur  dtu 
accommodation  for  near  objects,  more  particularly  if  these  are  small 
and  insufficiently  illuminated.  For  during  such  accommodation,  a 
certain  pressure  upon  the  eye  always  occurs*  accompanied  by  increased 
intra-ocular  tension  ;  in  consequence  of  which,  the  venous  circulation 
within  the  eye  becomes  retarded,  and  a  more  or  leas  considerable  state 
of  mechanical  congestion  is  produced.  Instances  of  such  intra-ocular 
congestion  are  furnished  by  cases  of  amblyopia  dnc  to  opacities  of  the 
cornea  or  lens,  in  which  the  myopia  is  caused  by  the  patient's  bringing 
small  objects  very  near  to  the  eye,  in  order  to  gain  larger  retinal 
images.  A  similar  thing  may  occur  if  the  patient,  whilst  using  con- 
cave spectacles  for  reading,  gradually  approaches  the  book  too  near  to 
his  eyes.  We  occasionally  find  that  vitreous  opacities,  and  even 
detachment  of  the  retina,  occur  in  such  cases  soon  after  long-con  tinned 
reading  OT  working  with  spectacles. 

This  state  of  congestion  and  increased  pressure  of  the  intra-ocular 
fluids  lead  to  softening  and  extension  of  the  tunics  of  the  eyeball.  As 
lives  no  support  at  the  posterior  pole  from  the  muscles, 
the  prolongation  occurs  chiefly  at  this  point,  the  choroid  being  stretched 
rally  undergoing  consecutive  atrophy.  At  a  later  stage  symp- 
toms of  inflammation  may  arise,  and  the  disease  assume  the  character 
ofsr  oiditis  posterior.    The  changes  in  thr  are  then 

no  1  duo  to  extension  of  the  eyeball,  but  to  inflammation. 

'  at  the  margin  of  the 
•  nciarieh  Mulier,  "  A.  f.  CV  iv,  1,  372. 
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original  white  figure,  or  show  themselves  in  the  form  of  choroido- 
retinitis  in  the  region  of  the  yellow  spot,  and  the  vitreous  humour 
becomes  clouded ;  so  that  we  have  in  (act  more  or  less  pronounced 
symptoms  of  choroiditis. 

This  choroidal  atrophy  may,  however,  exist  without  any  posterior 
staphyloma.  Indeed,  Schweigger  states  that  a  real  staphyloma  poati- 
cum,  <\f.,  a  more  or  less  sharply  defined  local  ectasia,  of  the  wnl 
eyeball,  does  not  take  place  in  the  majority  of  cases  of  myopia.  The 
presence  of  a  posterior  staphyloma  may  1m?  diagnosed  by  means  of  the 
ophthalmoscope,  particularly  with  the  binocular,  for  we  then  see  * 
tin-  bung  portion  of  the  sclerotic  exposed  through  the  thinning 

Of  tin*  choroid  is  not  of  BOSttft]  curvature,  but  is  peculiarly  cupped 
backwards,  giving  rise  at  this  part  to  a  Itllrttflftg  portion  of  the  < 
disc.  Schweigger,  moreover,  thinks  that  the  acuteness  of  visum  is 
diminished  to  an  unusual  degree  in  those  oases  of  myopia,  in  which  pos- 
terior staphyloma  exists  beside  the  optic  nerve.  This  is  the  mure  likely 
to  happen,  as  he  has  observed  that  in  cases  in  winch  the  »  >>f  a 

posterior  staphyloma  was  proved  anatomically,  the  retina  in  the  expanse 
of  the  bulging  portion  WSS  generally  found  to  be  more  or  less  changed 
in  structure,  and  phied   and  adherent  to   the  remains  of  the 

choroid  and  sclerotic. 

When  the  sclerectasia  and  atrophy  of  the  choroid  are  considerable, 
and  ipia  high  in  degree,  symptoms  of  irritation  and  inflamma- 

tion almost  always  supervene.  Bonders*  thinks,  "  that  almost  without 
exception,  the  predisposition  to  the  development  of  staphyloma  posticum 

fs  :tt  birth  |  that  it  is  developed  with  symptoms  of  irritation,  which, 
in  moderate  degrees  of  staphyloma,  do  not  attain  any  great  cln 
importance;    but  tliat  in  the   higher  degrees  an    inflammatory  state 
almost  always  occurs,  at  least  at  a  somewhat  more  advanced  tinn 
life,  as  a  result,  and  as  a   co-operative  cause  of   the  development  of 
the  ii  i  and  of  I  HkJ*n 

Jagerf  considers  that  this  crescent  or  posterior  staphyloma,  as  he 
terms  it,  is  almost  always  congenital  and  often  hereditary.     It  may, 
indeed,  exist  for  many  years,  or  even  throughout  life,  without  merest 
in   size,  or  without   the  occurrence  of  any  choroidal   changes  in   its 

uity,  its  margin  remaining  distinctly  and  sharply  defined.     But  wo 
more  frequently  find,  if  the  eyes  are  mnch    need   Slid  the  myopia  in- 
creases at  all  considerably  in  degree,  that  the  edge  of  the  ere* 
becomes  somewhat  irregular  and  broken,  and  gradually  increas. 
size;  this  being  evidently  due  to  inllainmutory  changes  in  the  choroid, 
k#. — This  should  be  always  \  rded  wIm-h  thu  disease 

is   at  all   advanced,  when   the  myopia   is  progressive,  and  when  the 

*  "  Anomalies  of  Refraction  and  Acr  484. 

t  "  Ueber  die  Eiuatelluiig  des  dtoptrttfckeu  ApptraU*. "     Vienna,  1861, 
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mentioned  above  are  pathological  agglomerations  of  pigment.  On 
account  of  the  loss  of  pigment  and  the  atrophy  or  thinning  of  the 
stroma  of  the  choroid,  the  glistening  sclerotic  shines  throngh  the  latter, 
and  lends  the  brilliant  white  appearance  to  the  figure.  This  want  of 
pigment  also  gives  rise  to  the  sense  of  glare,  which  the  patient  ex- 
periences in  a  bright  light.  The  amblyopia  which  frequently  exists  in 
this  disease,  is  also  undoubtedly  partly  dno  to  this  fact,  for  we  find  I 
the  sight  of  such  patients  is  often  remarkably  benefited  by  blue  spec- 
tacles. The  amplyobia,  however,  as  a  rule,  depends  chiefly  upon  the 
disturbance  in  the  intra-ocular  circulation,  produced  by  the  state  of 
chronic  congestion  of  the  venous  system  of  the  eye.     II-  find 

that  virion    is   generally  greatly   improved   by   depletion,    and   more 
especially  by  the  artificial  leech. 

The  retina  generally  suffers  only  in  so  far  from  this  loss  of  pigment 
in  the  choroid,  that  a  slight  diminution  in  the  distinctness  of  percep- 
tion is  produced.  The  "  blind  spot "  (answering  to  the  optic  entrance) 
is  Bomewhat  enlarged,  but  this  increase  does  not  correspond  at  all  to 
the  size  of  the  crescent*  and  vision  is  only  impaired,  not  destroyed,  in 
this  extra  portion  of  the  blind  spot.  But  sometimes  there  arises  a  state 
of  great  irritability  of  the  retina,  producing  considerable  amblyopia 
and  disturbance  of  vision,  together  with  photopsia  and  a  feeling  of  pain 
and  tetisiuii  within  the  eye  on  the  slightest  exertion  in  reading,  l 

The  disease  may  remain  stationary  or  progress.  In  the  former  case 
the  myopia  does  not  increase,  the  circum-orbital  and  intru-ocular  pains 
audi  or  cease,  and  with  the  ophthalmoscope  we  find  that  there  is 
no  augmentation  in  the  size  of  the  crescent,  and  that,  perhaps,  a  regular 
deposit  of  pigment  again  takes  place- 
Far  different  is  it  if  the  disease  progresses,  and  especially  if  in- 
flammatory symptoms  snpervene,  which  is  generally  the  case  when  the 
n  trophy  is  at  all  advanced.  The  myopia  is  then  found  to  increase 
more  or  less  rapidly,  vision  becomes  dimmed  or  greatly  impaired,  the 
patients  are  often  continually  haunted  by  "  blacks  M  floating  before 
fanr  eyes,  whieh  may  assume  all  kinds  of  fantastic  shapes,  and  are  dne 
to  opacities  in  the  vitreous  humour.  At  other  times,  they  are  greatly 
disturbed  by  showers  of  bright  stars  and  flashes  of  light,  which  are  dtie 
to  a  state  of  irritation  of  the  optic  nerve  and  retina ;  and  they  become 
more  and  more  dazzled  by  the  light,  on  account  of  the  increased  atrophy 
of  the  choroid  and  the  loss  of  pigment.  But  the  progress  of  the 
affection  is  best  watched  with  the  ophthalmoscope.  The  edges  of  the 
crescent  show  symptoms  of  hyperemia,  and  become  irregular  and  ill- 
defined.  Small  white  patches  appear  around  it  (symptomatic  of  the 
progressive  atrophy  of  the  choroid),  and  these,  gradually  increasing  in 
size,  coalesce  with  each  other  and  with  the  original  crescent,  so  that  the 
latter  may   in    time    extend    completely  round    the  disc,  which  thus 
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imbedded   in   a  more  or  less  broad,  white,   glistening  rinpr, 
rhich  extends  chiefly  in  the  direction  of  the  yellow  spot.     In  such 

»,  a  superficial  observer  might  suppose  that  the  optic  disc  was 
Ay  enlarged,  or  even  that  the  optic  nerve  (from  tin'  white  appear- 
ance) was  atrophied-  On  closer  examination,  however,  the  distinction 
between  the  disc  and  the  white  zone  is  easy,  tor  the  entrance  of  the 
optic  nerve  looks  abnormally  pink,  OB  account  of  the  contrast  with  the 
bright  white  of  the  surrounding  ring,  and  its  vessels  are  more  easily 
traceable  over  the  latter  than  on  the  disc. 

A  similar  process  may  also  occur  in  the  region  of  the  yellow  spot. 
Little  white  patches  appear,  which  increase  in  size  and  coalesce,  giving 
lln  whole  an  appearance  q!  alternate  white  and  dark  reticulated  space*, 
the  white  spots  being  due  to  the  sclerotic  shining  through  the  atrophied 
stroma  and  pigment  layer  of  the  choroid.  Von  Graefe  thinks  that  the 
retina  may  in  this  situation  participate  more  rapidly  in  the  disease  than 
otherwise,  on  account  of  its  beiug  thinner  at  this  spot.  It*  the  atrophy 
of  the  choroid  in  the  region  of  f  he  macula  lutea,  as  well  as  that  around 
tin  epfttC  entrance,  progress,  the  two  separate  processes  may  gradually 
extend  towards  each  other  (leaving  less  and  less  healthy  structure 
between  them),  until  they  finally  pass  into  each  other,  and  form  one 
large  white  figure. 

The  occurrence  of  inflammatory  changes  in  tin-  ehoroid  and  retina 
in  the  region  of  the  yellow  spot,  generally  causes  great  impairment  of 
vision,  and  the  patients  then  also  complain  of  the  constant  appearance 
of  one  or  more  central,  fixed,  dark  spots  (scotnmata)  in  the  field  of 
vision.  It  should  be  mentioned  that  they  may  be  apparent  to  the 
optical  tog  before  we  are  able  to  detect  with  the  ophthalmoscope  any 
changes  in  the  region  of  the  macula  lutea. 

Von  Graefe*  long  ago  called  iftfrOTIJIflTl  to  the  important  fact  that 
secondary  glaucoma  may  supervene  upon  sclerectasia  posterior,  and 
lead  to  great  impairment  of  vision,  or  even  Hind  not,  if  the  true 
character  of  the  complication  is  not  recognised  sufficiently  early  and 
a  timely  iridectomy  performed.  It  always  attacks  both  eyes  sooner  or 
later.  He  states  that  this  secondary  glancotna  may  either  assume 
character  of  glaucoma  simplex,  or  that  of  the  inflammatory  form. 
Glaucoma  simplex  occurs  chiefly  in  those  cases  of  sclerectasia  posterior 
in  which  inflammatory  symptoms  are  absent,  and  all  the  tissues  arc 
normal,  excepting,  of  course,  as  regards  the  changes  produced  by  the 
elongation  of  the  optic  axis,  and  the  attenuation  of  the  sclerotic  and 
choroid  at  the  posterior  hemisphere  of  the  eyeball.  If  in  such  eyes 
glaucoma  simplex  supervenes,  wo  find  that  the  tension  of  the  eyeball 

•  "A.  f.  O.,"  iv,  2,  153  ;  ibid.,  viii,  2,  30-i.  The  reader  should  especially  consult 
his  last  observations  upon  this  point  in  the  article  just  published  ("  A.  f.  O.,"  it, 
3,  173), 
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opacities  in  the  vitreous  humour  are  considerable.  It  becomes  Btill 
more  questionable  if  the  vitreous  opacities  are  diffuse,  or  large  and 
numerous,  if  the  upper  or  lower  portion  of  the  visual   ft  nes 

clouded,  which  is  premonitory  or  symptomatic  of  detachment  of 
retina;  and,  lastly,  if  the  choroidal  changes  make  their  appearand 
the  region  of  the  macula  In  tea.     They  show  themselves  in  the  form  of 
small,  isolated,  whitish  spots,  around  the  edges  of  which  there  are  little 
accumulations  of  pigment;  these  small  whitish  spots  increase  in  size,  and 
coalesce,  and  then  the  atrophy  of  the  choroid  becomes  very  apparent. 
Daring  this  process,  the  retina  is  more  or  less  irritated,  and  this  pro- 
duees  dimness  of  vision,  which,  however,  disappears  again  when  the 
retinal  irritation  subsides.     These  atrophic  changes  in  the  region  of  the 
yellow  spot  give  rise  to  fixed  black   spots  in  the  visual  field,  which,  if 
considerable,  may  render  working  at   small   objects  impossible.     The 
alterations  in  the  macula  lutea  generally  commence  first  in  one  eye,  and 
may  for  a  time  be  confined  to  it,  but  sooner  or  later  they  mostly  exi 
also  to  the  other  eye. 

Treatment. — Patients  suffering  from  selerotico- choroiditis  posterior 
should  be  particularly  warned  against  working  for  any  length  of  time 
at  near  objects,  or  with  their  head  bent  forward,  for  intra-ocular  venous 
congestion  is  thus  easily  produced.  It  is  also  very  injurious  to  r 
in  a  recumbent  position.  The  best  posture  for  reading  is,  to  sit  with 
the  head  thrown  back,  and  to  have  the  light  falling  on  the  book  fir 
behind,  so  that  the  page  may  be  well  illuminated,  but  the  eye  not 
exposed  to  the  direct  glare  of  the  light.  In  writing,  it  is  advantageous 
to  use  a  sloping  desk,  so  that  the  person  need  not  stoop.  If  such 
patients  are  permitted  the  use  of  spectacles  for  reading  and  writing,  we 
must  particularly  point  out  the  danger  of  bringing  the  object  too  near 
when  the  eye  becomes  somewhat  fatigued,  as  this  will  can  n  of 

the  accommodation.     The  work  or  book  should  then  be  laid  aside,  until 
the  eyes  have  been  thoroughly  rested.     In  extreme  cases,  we  should 
strictly    forbid    all    work    at    near   objects,    either    with    or   without 
■taeles. 

The  irritation  of  the  retina  which  gives  rise  to  the  appearance  of 
flashes  of  coloured  light;  or  showers  of  bright  stars,  etc .,  is  best  relieved 
by  the  application  of  flying  blisters  to  the  temple  or  behind  the  ear. 
They  may  be  with  advantage  repeated  at  intervals  of  six  or  eight 
days. 

feeling  of  glare  ami  dazzling,  of  which  many  of  I  icnta 

D plain  when  they  are  in  a  bright  light,  and  which  often  produces 
severe  ciliary  neuralgia  and  headache,  is  effectually  alleviated  by  the 
use  of  blue  spectacles. 

If  the  inflammatory  changes  in  the  choroid  are  at  all  considerable 
or  progressive,  we  should  always  prescribe  a  prolonged  course  of  small 
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doBes  of  the  bichloride  of  mercury  (one  hi  ono- twenty- fourth 

of  a  grain).  Derivatives  acting  'on  the  skin  and  kidneys,  and  hot 
stimulating  foot-b;tths  at  night  also  prov.  ud. 

If  the  eye  is  very  irritable,  the  external  tunics  of  the  eyeball 
injected,  the  optic  disc  reddened  and  hypersonic,  and  if  the  patimt 
experiences  pain  in  and  around  the  eye,  together  with  a  feeling  at 
weight  and  heaviness  in  the  *  \<  lull,  as  if  Ik-  can  h;r  biB  eye- 

lids opru,  we  must  insist  upon  a  complete  rest  of  the  eyes,  and  an 
absolute  cessation,  for  some  length  off  time,  from  all  working  at  near 
objects.  We  must  bo  extremely  stringent  in  the  enforcement  of  such 
directions,  aslhc  put  irnts  are  too  apt  to  resume  work  as-  heir  eyes 

feel  a  little  better,  and  then  at  once  call  up  again  all  the  symptoms  of 
irritation  and  congestion,  which  may  canse  a  rapid  increase  of 
myopia  and  of  any  existing  sclerotico-choroiditi^  posterior,     Such  cases 
are  also  much  benefited  by  the  use  of  stimulating  lotions  to  the  closed 

md  it*  vicinity,  by  the  eye-douche  and   by  the   application  of 
artificial    leech.     The  greatest  benefit  is  generally  found  from  the  use 
of  the  latter.     I  have  often  been  able  by  its  application  « 
irritation  of  the  eye,  and   the  peculiar  and  very  di.>tn  .ssing   feeling 
heaviness  and  aching  in  the  eyeball,  when  all  other  forms  of  treatment 
had  proved  of  no  avail.    But  when  the  disease  is  very  considerable,  and 
when  there   in  any  fear  of  a  detachment  of  the  retina,  its  use  is  often 
dangerous,  for  the  sudden  relief  of  the  intra-ocular  circulation  is  fal- 
lowed by  severe  reaction,  and  temporary  hyperormia  of  the  vessels  of 
the  choroid  and  retina  ;  and  hence  an  effusion  of  blood  may  take  place 
and  produce  detachment  of  the  retina. 


5.— SUPPURATIVE  CHOROIDITIS.      (PANOPHTHALMITIS.) 

The  course  of  this  disease  is  generally  very  rapid  and  severe.     It 
commences  in  the  form  of  an  acute  and  violent  inflammation  of  the  i 
Tin-  « -y  el  ids  become  very  swollen,  red,   and  cedematous,  the  upper  lid 
hanging  down  in  a  large  massive  fold.     The  conjunctiva  and  sub 
junctival  tissue  become  injected,  and  there  is  a  considerable,  firm,  jj 
tinons  chemos is,  which  surrounds  the  cornea  like  a  dusky-red  girdle, 
and  i  wees   the  aperture  of  the  eyelids  wi 

slightly  opened.      Thin  niuco-purulent  discharge   -  between 

I,  hut  sometimes  it  is  absent,  and  the  edges  of  the  lids  and  the 
ahemQ&O  swelling  look  dry  and  crusted.  On  opening  the  eye,  we  may 
find  that  the  cornea  is  quite  clear,  but  the  anterior  chamber  is  diminished 

I  ze,  and  occupied,  perhaps,  by  a  more  or  less  considerable  hypopyon  ; 
the  aqueous  humour  is  clouded,  the  iris  pushed  hu  ward,  discoloured, 
and  of  a  yellowish  hue ;  the  pupil  is  sometimes  dilated,  in  other  oases 
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it  is  of  a  normal  size  or  slightly  contracted  and  tied  down  by  lymph, 
or  its  area  occluded.  The  tension  is  often  increased,  and  the  eye  is 
acutely  sensitive  to  the  touch  5  it  is  also  prominent  and  its  movenn 
are  greatly  impeded,  Of)  account  of  the  infiltration  into  the  subconju 
tival  tissue.  If  the  refractive  media  and  the  pupil  are  sufficiently 
clear,  we  observe  a  peculiar  yellowish,  golden  reflex  from  behind  the 
lens,  in  the  anterior  portion  of  the  vitreous  humour,  which  it*  due  to  a 
pnrulent  infiltration  of  the  latter.  The  retina  may  become  ini 
with  serum,  or  undergo  suppurative  changes,  and  the  latter  also 
extensively  affect  the  choroid  and  ciliary  body.  These  changes  cannot 
be  seen  with  the  ophthalmoscope,  on  account  of  the  exudation  into  the 
pupil,  or  the  opaque  condition  of  the  vitreous  humour.  There  is  often 
a  Berons  effusion  from  the  choroid,  which  causes  either  a  circum- 
scribed or  complete  detachment  of  the  retina,  or  this  may  be  produced 
by  hoemorrhagic  effusion  from  the  choroid.  Moreover,  it  must  be 
remembered  that*  together  with  this  pressure  of  serum  or  blood  behind 
the  retina,  the  contraction  and  shrinking  of  the  exudations  in  the 
vitreous  humour,  and  the  consequent  traction  upon  the  retina  from  iu 
front,  tend  to  produce  a  very  extensive  detachment,  generally  of  a 
funnel  shape.  Indeed,  although  the  detachment  may  for  a  time  remain 
partial  and  circumscribed,  it  almost  always  becomes  complete  as  the 
disease  advances. 

The  cornea  may  remain  transparent  throughout,  but.,  as  a  rule,  it 
becomes  clonded,  infiltrated  with  pus,  and  then  gives  way,  shrivel  ling 
up  into    a   little   yellowish  membrane,  like  wash    leather  ;  or  it  may 
remain    entire,    and   a    spontaneous    perforation    of   tin*  eyeball  occur 
through  the  sclerotic,  generally  at  or  between  the  insertion  of  the  v> 
muscles.     The  disease  is  mostly  accompanied  by  very  intense  pain  in  and 
around  the  eye,  which  often  extends  over  the  corresponding  side  of  the 
head  and  face.     It  is  frequently  moBt  agonking,  until  the  eyeball   | 
fo rates,  or  paracentesis  is  performed,  on  which  it  rapidly  sub>    ll  ■<   There 
are  often  also  marked  febrile  symptoms,  accompanied,  perhaps,  by  se\ 
vomiting.     In  other  cases,  the  inflammatory  symptoms  and  the  pain  are 
far   less   pronounced,   and  the    whole  course  of  the  disease  is  more 
insidious  and  of  a  milder  type,  although   its   results  may  be  just  as 
disastrous.     The  sight  becomes  rapidly  and  very  greatly  impaired,  so 
that  the  patient  may  only  just  be  able  to  distinguish  between  light  and 
dark,  or  not  even  this.     He  is,  moreover,  much  troubled  by  subjec 
flashes  of  light,  showers  of  bright  stars,  etc. 

Amongst  the  most  frequent  cautGi  of  suppurative  choroiditis  are 
injuries*  and  wounds  of  the  eye,  aud  ihe  lodgment  of  foreign   bod 
more  especially  portions  of  gun  cap  or  metal,  within  the  eyeball,  par- 
ticularly in  the  ciliary  region  and  vitreous  humour ;  such  cases  being 
•  Vide  Arlt'8  "  Bcricht  der  Wiener  Augenkhmk,"  1867. 
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often  accompanied  by  very  severe  inflammatory  BymptoraB  and  intense 
pain,  Althongh  foreign  bodies  may  remain  for  a  length  of  time  sus- 
pended iii  the  vitreous  humour  wit  In  iut  doing  much  harm,  or  may  become 
surrounded  by  lymph,  and  be  thus  encysted  or  en  caps  tiled,  yet  i  his  is 
only  of  very  exceptional  and  rare  occurrence,  more  particularly  if  tin-;. 
considerable  in  size,  and  of  a  nature  to  set  op  irritation  by  undergoing 
chemical  changes.  Inflammation  of  the  vitreous  humour  supervenes, 
extending  to  the  retina  and  choroid,  and  the  eye  becomes  destroyed  by 
plastic  irido-rhoroiditis,  or  suppurative  panophthalmitis, 

The  disease  may  also  ensue  upon  operations,  such  as  those  hi 
removal  of  cataract,  either  by  extraction,  or  still  more  frequently  after 
le  the  article  upon  Cataract).    It  occurs  most  frequently  in 
old  and  decrepid  individuals,  or  in  instances  in  which  the   p&tie&tfl  are 
exposed  alter  the  operation  to  bad  ventilation,  over-crowded  rooms,  or 
other  influences  which  impair  the  purity  of  the  air  (pyicmiaina  hoflpitei, 
typhoid  fever,  etc.).     It  is  an  interesting  and  important  fact,  that  • 
operated   upon   for  chronic   irido-choroiditis  show  very  little  tend- 
indeed  to  take  on  suppurative   inflammation,  even   although  the  lens 
may  have  ben  removed,  together  with  a  portion  of  the  iris  and  dense 
masses  of  exudation.     Indeed,  such  eyes  bear  a  great  deal  of  opera ! 
interference  with  impunity. 

Suppurative  inflammation  of  the  cornea  and  iris  (as  for  instance  in 
purulent  and  diptheritie  ophthalmia)  may  also  be  followed  by  panoph- 
thalmitis. 

It  may  likewise  be  produced  by  a  direct  extension  of  the  inflamma- 
tion from  the  nttuogae  t<>  the  eye,  as  in  cases  of  typhus,  cerebro-spinal 
meningitis,  etc. ;  but  it  may  also  in  such  instances  be  due  to  metastasis, 
examples  of  which  are  not  unfrequently  seen  in  puerperal  fever.  A 
very  shod  time  after  the  occurrence  of  the  embolism  suffices  to  set  up 
secondary  metastatic  foci  of  disease  in  even  »i  _rans.     According 

to  0.  Weber,*  two  days  will  suffice  fortius.  This  metastatic  form  of  the 
disease  may  either  assume  a  very  severe  and  acutely  inuainmat 
rapidly  leading  to  suppurative  disorganization  of  the  ^lobe;  or  it  may 
run  a  more  insidious  but  equally  destructive  course.  I 
with  in  cerebro-spinal  meningitis,  puerperal  fever,  and  pyawiia  |  and 
then  almost  invariably  attacks  both  eyes.f  It  is  a  question  whether  it 
m;iy  not,  in  <  pinaJ  meningitis,  be  sometimes  due  to  the exp" 

of  t  hi>  cornea  to  trau  mat  i<- 1  iijnries,Qn  account  of  the  great  tagophthalmos. 

Dr.  Kstlander*  describes  the  choroi  eh  is  met  with   ii 

•   PilhvMi,  '   ir [buck  -ler  Ohirur,.' 

f  Vide  Dr.  Knapp'a  article  on  Metastatic  Choroiditis,  "  Archif  f.  O.,**  xiii  | 
also  Dr.  Wilson'*  paper  on  ■  Diteaae*  of  the  Eye  in  Cerebrospinal  Meuiugiti*." 
<  juart.  Jou  IS67. 

I  u  A   t    u.."  n    I,  l'»s 
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a  considerable  portion  of  the  iris,  if  symptoms  of  severe  inflammation 
supervene. 

If  there  ib  a  perforating  nicer  of  the  cornea  with  hypopyon,  either 
paracentesis  (perhaps  frequently  repeated)  or  iridectomy  should  be 
performed. 

If  a  foreign  body  has  entered  the  vitreous  humour  and  lies  beyond 
our  reach,  and  if  it  be  small  and  has  not  injured  the  lens  or  committed 
any  considerable  mischief  in  its  course,  we  must  endeavour  by  the 
strictest  antiphlogistic  treatment  to  subdue  the  inflammatory  complica- 
tiniiK,  and  if  possible  to  prevent  suppurative  choroiditis.  Indeed  in 
some  of  these  cases,  the  foreign  body  becomes  encapsuled  and  remains 
innocuous,  an  excellent  degree  of  vision  being  perhaps  restored.  But 
when  a  foreign  body  remains  in  the  eye,  we  must  always  keep  in  mind 

great  danger  of  sympathetic  ophthalmia.  If  the  eye  is  hope- 
lessly destroyed  by  the  accident,  it  will  be  by  far  tin  ul  safest 
course  to  remove  it  at  once,  so  as  not  only  to  avoid  all  danger  of  syrnpa- 
thetie  ophthalmia,  bat  also  the  occurrence  of  suppurative  choroiditis. 
For  when  symptoms  of  panophthalmitis  have  supervened,  it  will  bl 
longer  safe  to  do  so,  because  there  is  imminent  risk  of  the  suppuration 
extending  to  the  brum  and  producing  fatal  suppurative  meningitis. 
Gases,  in  which  this  hasoeeurteii  after  excision  of  the  eyeball  during 
acute  panophthalmitis,  have  been  recorded  by  Von  Knapp, 
Manhardt,  etc.* 

If  the  inflammatory  symptoms  are  very  severe,  and  of  a  stli 
char  Id  compresses  (iced)  should  be  constantly  applied  as  long 

as  they  prove  agreeable  to  the  patient.  Leeches  should  be  placed  on 
the  temple,  and  if  the  patient  is  strung  and  the  suppuralion  has  not 
already  become  too  extensive,  so  as  to  afford  little  or  no  chance  of 
arresting  it,  rapid  salivation  shonld  be  induced,  in  the  hopes  of  checking 
the  inflammation  and  preserving  some  degree  of  sight.  Generally, 
however,  this  proves  futile.  The  severe  pain  in  and  around  the  eye  is 
often  most  relieved  by  hot  poppy  fomentations  or  poultices,  and  by  the 
subcutaneous  injection  of  morphia  at  the  temple.  If  there  is  hypopyon, 
or  the  tension  of  the  eye  is  much  increased,  para<  I  the  anterior 

chamber  should  be  performed,  and  repeated  at  intervals  of  a  day  or 
two,  or  even  leas.  If  the  eye  is  very  distended  and  causes  great 
suffering  to  the  patient,  the  paracentesis  maybe  made  into  the  vitreous 
humour  instead,  which  often  affords  great  relief. 

The  patient's  strength  must  be  sustained  by  very  nourishing  diet, 
the  free  use  of  stimulants,  and  by  the  administration  of  ton 

If  the  pain  and  inflammation  are  very  severe  and  d,  and  so 

greatly  enfeeble  the  patient  as  even  to  endanger  life,  it  will  be  best  to 
remove  the  eye  at  all  hazards,  even  at  the  risk  of  an  extension  of  the 
•  "  KL  Mouatiblat ,"  1863,  p.  M6. 
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disease  to  the  brain,  in  ardor  at  once  to  remove  all  source  of  pain,  and 
thus  enable  the  patient  to  regain  his  strength. 

Knapp*  has  lately  described  two  very  interesting  cases  of  embolism 
of  the  choroidal  vessels.  In  each  patient  there  existed  well  marked 
cardiac  disease  (in  the  one  endo~carditis,  in  the  other  insufficiency  and 
stenosis  of  the  aortic  valves  with  hypertrophy  of  the  left  ventrir 
The  affection  of  the  sight  was  quite  sudden,  the  patients  noticing  a 
dark  cloud  before  the  eve,  which  at  first  pervaded  the  whole  visual 
field,  but  then  became  concentrated  in  the  central  portion.  The  impair- 
ment of  vision  does  not  occur  with  such  great  suddenness  as  in  embo- 
lism of  the  central  artery  of  the  retina,  nor  to  such  an  extent,  for  in 
the  one  case  V  =  <fa  in  the  other,  the  patient  could  read  the  finest  print, 
and  only  noticed  a  Urge  tQOtoiDM  lying  near  the  axis  of  vision.  There 
were  marked  chromopsy  and  pbotopsy.  The  ophthalmoscope  revealed 
a  circumscribed  cloud  or  veil  in  the  central  portion  of  the  fundus  (and 
corresponding  to  the  scotoma),  which  was  due  to  a  serous  effusion 
into  the  retina  which  extended  to  the  disc.  The  vessels  were  also 
hypenemic  in  this  clouded  portion  of  the  retina.  These  conditions 
were  evidently  those  of  collateral  » il'usion  and  hypenemia,  and  due  to 
embolism  of  some  of  the  choroidal  vessels  at  this  point.  These 
phenomena  are  easily  explained  when  we  remember  the  anastomosis 
between  the  central  artery  of  the  retina  and  those  ciliary  arteries  which 
perforate  the  sclerotic  in  the  -vicinity  of  the  disc.  The  patients  sub- 
sequent ly  quite  regained  their  sight,  and  the  fundus  resumed  its  normal 
appearance. 


•  •■.     rnLLiHD   DISEASE  OF  TME  CHOROID. 

This  affection  WSJ  first  described  by  Wedl,"fr  and  consists  in  the 
formation  of  peculiar,  transparent,  bead-like  globules  on  the  inner 
surface  of  the  choroid.  Bonders  J  supposed  them  to  be  due  to  senile 
Changes,  dependent  upon  a  colloid  metamorphosis  of  the  nuclei  of  the 
hexagonal  pigment  cells,  whereas  H.  Muiler§  thought  that  these  little 
bodies  lie  horizontally  behind  the  pigment  cells,  and  are  due  to  an  ad- 
ventitious thickening  of  the  elastic  lamina.  From  the  researches  of 
Mr  Hulke,  the  latter  view  appears  to  be  the  true  one;||  he  moreo 
fonnd  tluit  (he  capillary  vessels  of  the  choroid  do  not  appear  to  be 
t  as  rlie  blood  corpuscles  could  be  distinctly  seen 
gliding  |  illary  vessels   in  unbroken  column  bem-ofh   the 

glofall  to  the  outer  side  of  them. 


A.  .    i 

||  "  R.  L.  O,  H,  Bep. 


t  ■  QvBDOJBttfB  'tor  Histologic/'  1854. 
§  Ibi.l,  ti,  2,  1. 
s,  pp,  70  and  180. 
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The  colloid  globules  are  highly  refracting,  and  are  arranged  singly, 
or  in  little  groups  or  clusters.  They  assume  various  shapes,  being 
globular,  oval,  or  club-shaped.  They  are  but  slightly,  if  at  all  affected 
by  reagents.  Their  size  varies  from  ttVt*  ^o  j+5  °f  an  iQcn  (Hulke). 
They  are  very  apt  to  undergo  chalky  and  fatty  degen*  ud  then 

present  a  finely  grauular  appearance. 

On  account  of  the  colloid  masses  pushing  aside,  or  even  destroying, 
the  hexagonal  pigment  cells,  the  latter  are  crowded  together,  so  as  to 
form  a  narrow,  dark  rim  op  fringe  around  the  single  or  aggregated 
globules.  Hence,  the  choroidal  epithelium  presents  here  and  there  a 
somewhat  variegated,  patchy  appearance.  Indeed  this  is  about  the 
only  sign  by  which  the  presence  of  colloid  disease  of  the  choroid  can 
be  recognised  with  the  ophthalmoscope.  We  notice*  small,  faintly  pig- 
mented pale  patches,  surrounded  by  a  dark  fringe  of  pigment  cells, 
the  choroidal  vessels  being  hidden  by  the  chalky  deposits.  These 
patches  may  be  strewn  about  at  small  intervals  over  a  considerable 
portion  of  the  choroid,  more  especially  towards  the  equator  of  the 
fundus. 

It  was  supposr.l  that  these  colloid  formations  were  due  to  some 
senile  changes,  as  they  are  most  frequently  met  with  in  old  persons. 
But  Hulke t  has  seen  them  also  occur  in  quite  young  individuals,  and 
considers  that  inflammation  is  the  cause  of  these  adventitious  thicken- 
ings of  the  elastic  lamina,  as  he  has  frequently  found  colloid  disease 
associated  with  inflammatory  changes.  He  states  that  it  is  almost 
always  present  in  shrunken  globes  which  have  been  repeatedly  in- 
flamed, and  he  has  also  seen  it  several  times  in  acute  traumatic 
inflammai 

On  account  of  the  atrophy  of  the  choroidal  epithelium,  and  con- 
sequent injury  t«»  tlie  rods  and  bulbs  of  the  retina,  the  sight  is  often 
much  impaired  at  an  advanced  stage  of  fchfl  disease,  and  if  the  latter 
has  invaded  the  posterior  pole  of  the  eye.  Fortunately,  however,  it 
frequently  remains  contined  to  the  periphery  of  the  fundus  (the  vicinity 

he  ora  serrata),  and  then  of  course  only  the  outline  of  the  visual 
field  will  be  affected. 


7.— TUBERCLES  OF  THE  CHOROID. 


It  was  formerly  supposed  by  some  surgeons  that  a  peculiar  form  of 

plastic  choroiditis  was  sometimes  met  with  in  the  later  stages  of  chronic 

ilosis,  and   was  consequently  termed   41  tubercular  choroiditis.1 ' 

The  extensive  and  very  careful  researches  of  Cohnheim  have  shown, 

however,  that  this  is  not  the  ca  has  failed  to  detect  the  pre- 


•  Liebrcieb.  "  A.  t  O"  it,  2,  290. 


L.  O.  H.  Rcp.,M  i,  181. 


1  to  52 


t  Ib_rT,2.  120.mnd£x.3,l». 

A«r«  of  miliary  tubrrraluab 
J  during  liiet     -  B<rL  Klin.  Wocho- 


TUBERCLES  OF  THE  CHOROID. 


478 


Although  there  is  no  doubt  that  the  tubercles  are  formed  in  the 
stroma  of  the  choroid,  their  exact  mode  of  development  is  yet  uncer- 
tain. Thus  Manx  supposed  that  they  originated  primarily  in  the 
tunica  adventitia  of  the  larger  choroidal  vessels;  Bash  thought  thnt 
they  were  formed  from  the  colourless  cells  of  the  Btroma  of  the 
choroid ;  whereas,  Cohnheim  considers  that  they  are  developed  from 
peculiar  migratory  cells  (Wanderzelleu)  resembling  lymph  corpuscles, 
which  lie  strewn  about  in  I  .id. 

■lie  publication  of  Cohnheim's  paper,  I  was  fortunate 
enough  to  diagnose,  with  the  ophthalmoscope,  the  presence  of  tubercles 
in    the   choroid,   and  submitted    the    preparation  to  the   Pathological 

Bod 

As  this  is  the  first  case  in  bercles  of  the  choroid  have  been 

met  with  in  England,  and  as  it  illustrates  well  their  ophthalmosc< 
characteristics,  I  give  it  in  eastemo. 

M.  J.  P.,  a  little  girl  rot.  8,  was  admitted  on  November  5 
into  King's  Collage  Hospital  under  the  care  of  Dr.  Garrod,  with  symp- 
toms of  acute  tuberculosis.  She  had  become  rapidly  emaciated  during 
the  last  month,  and  bad  during  that  time  suffered  from  dyspnoea  and 
dry  cough.  On  admission  there  was  great  febrile  disturbance,  pulse 
182,  respirations  $6,  temperature  lUl°.  Slight  dulnesg  of  left  side  of 
chest,  and  crepitation  about  the  second  intercostal  space.  November 
6th.— Tcmperatui  1  Itf,   respiration  96.     Urine   acid,  no 

albumen.      Puerile  respiration  on  right  side,  slightly  tubular  on  left. 
1  examined  the  eyes  with  the  ophthahn*  <  rl    tin-   pro- 

of tul*  he  choroid.     November  11th. — The  patient  grew 

rapidly  worse  and  died  on  this  ii 

mortem  examination  by  Dr.  Kelly. 
The  brain  substance  was  apparently  normal,  but   on   the   superior 
aspect  of  the  left  hemisphere  were  seen  two  or  three  small  opacities  in 
the  pia  mater      Both  lungs  were  filled  with  miliary  tubercle.     Li 
and  I  iueys  contained  tubercles  in   t&acr  OOftioal  sub- 

stance and  were  throughout  congested.     Capsule  of  spleen  hud  some 
I  cular  (?)  deposits,  the  organ  itself  being  healthy.     The  m< 
Is  were  somewhat  increased  in  size  and  number,  and  some  solitary 
ils  of  the  small  intestines  were  enlarged.     The  surface  of  the  p 
urn  was  healthy. 

Examination  of  the  eyes  during  life. 

I  found  that  the  eyes  appeared  externally  quite  normal.     The  sight 

was  perfect  (No.  1  Jaeger).     The  field  of  vision  normal.     Ti  iug 

mfldia  perfectly  transparent.     With  the  ophthalmoscope,  it  wns  found 

that  '  nerve  and  retina  were  healthy,  the  retinal  veins  slightly 

outline  of  the  diao  perfect.     En  -which  was 

-vise  peril  :ual — were  noticed  numerous  small,  circular,  pro- 
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minent,  greyish -white  nodules,  which  were  chiefly  situated  in  the  vicinity 
of  the  optic  disct  more  especially  in  the  region  of  the  yellow  spot. 
Towards  the  periphery  of  the  fundus  they  were  more  sparsely  scattered. 
The  epithelium  of  the  choroid  around  the  nodules  was  only  very  slightly 
altered  in  appearance,  the  cells  being  evidently  opened  up  or  pushed 
aside  by  the  nodules,  and  there  was  no  agglomeration  of  pigment 
around  the  latter,  hut  the  thinned  portion  of  the  epithelium  passed 
insensibly  over  into  the  normal  condition.  At  seme  points,  a  nodule 
could  be  seen  lying  beneath  a  retinal  vessel  which  passed  distinctly 
over  it.  The  nodules  were  prominent,  but  whether  or  not  the  retinal 
vessel  was  arched  forward  by  the  tulun  k  ■  xruld  not  be  accurately 
determined,  as  it  was  quite  impossible,  on  account  of  the  restless  move- 
ments of  the  patient's  eye,  to  distinguish  with  certainty  as  to  the  p 
once  of  a  parallax.     The  condition  was  very  Bimilar  in  both  ey 

The  diagnosis  of  tubercular  deposits  in  the  choroid  was  verified  by 
a  careful  dissection  made  by  Mr.  Bo  water  Vernon,  the  curator  of  the 
Moorfields  Hospital,  an  account  of  which  will  be  found  in  the  "  R.L.O  1 1 
Reports,"  vi,  2,  1G3. 

Other  interesting  facts  in  connection  with  this  subject  are,  that 
Cohnheim  found  that  the  thyroid  gland,  which  was  supposed  to  enjoy  a 
special  immunity  from  tubercular  deposits,  was  in  most  cases  implicated. 
He  has,  moreover,  succeeded,  in  guinea-pigs,  in  producing  tubercles  in 
the  choroid  by  inoculation.  The  matter  was  taken  from  a  tuberculous 
lymphatic  gland,  and  the  animal  died  five  weeks  after  the  inoculation, 
when,  besides  those  in  the  choroid,  miliary  tubercles  were  met  with  in 
all  the  organs,  viz.,  in  the  lungs,  liver,  kidneys,  spleen,  serous  mem- 
branes, etc.* 


8.— TUMOURS  OF  THE  CHOROID. 

We  meet  with  two  forms  of  tumour  in  the  choroid — 1.  sarcoma  ; 
2.  carcinoma  or  cancer ;  the  latter  being  again  subdivided  into  medul- 
lary and  melanotic  can -inoina.  But  in  many  instances  the  tumour  pre- 
sents a  mixed  character,  being  partly  sarcomatous  and  partly  carcino- 
matous. According  to  Von  Graefe,t  the  great  majority  of  choroidal 
tumours  are  of  a  sarcomatous  nature ;  a  much  smaller  proportion  are  of 
a  mixed  character;  and  only  in  exceptional  instances  are  they  carcino- 
matous. These  differences  in  the  nature  of  (he  tumour  are,  however, 
only  recognisable  with  the  microscope,  as  the  I  y*  does  DOf  present  any 
il  symptoms  which  would  enable  us  to  decide   whether  or  not  a 

•  "  A.  f.  O.,"  xiv,  1,  205. 

t  '  A.  f.  O.,"  iiv,  2,  116.  The  reader  will  find  in  this  article  a  very  interesting 
and  valuable  account  of  the  chief  differences  between  the  symptoms,  development, 
and  course  of  sarcoma  of  the  choroid  and  glioma  retinas. 
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given  case  of  iutra-ocular  tumour  is  of  a  sarcomatous  or  carcinomatous 
nature. 


(1.)— SARCOMA  OF  THE  CHOROID. 

The  disease  presents  itself  at  the  outset,  as  a  small  nodule  in  the 
posterior  or  lateral  portion  of  the  choroid,  being  developed  from  the 
pigmented  connective  tissue  of  the  latter.  1  hiring  the  earliest  stage, 
the  Choroidal  epithelium  and  the  retina  may  remain  unaffected,  pas 
intact  over  the  little  nodule.  Bnt  as  the  latter  increases  in  size,  tin- 
retina  generally  I  more  or  I   by  the  effusion  of  a 

serous  or  hemorrhagic  reddish -brown  flu  id ,  which  causes  the  detached 
portion  of  the  retina  to  fluctuate  and  tremble  on  every  movement  of  the 
eye.     According  to  Iwanoft*  detachment  of  the  vitreous  precedes  that 

he  retina  in  tumours  of  the  choroid.  Subsequently  the  retina 
mostly  becomes  completely  detached  (the  vitreous  humour  undergoing 
a  corresponding  diniin ut inn  in  voltiuu-),  giving  rise  to  the  well-known 
funnel-shaped  detachment,  the  apex  of  which  is  situated  at  the  optic 
nerve,  the   base  at  the  ora  the  space  external  to  the  detached 

retina  being  occupied  by  the  tumour,  and  more  or  less  fluid.  The 
lens  now  soon   become  cataractous,   if  this  has  not  already   occurred, 

ra  especially  at  its  posterior  pole.  The  vitreous  humour  may  lose 
its  transparency  at  an  earlier  stage  of  the  disease,  whilst  the  detach- 
ment is  still  but  partial,  so  that  the  details  of  the  fundus  are 
perhaps  obscured  by   a   diffuse    haziness  of  the  vitreous,    intermixed 

i   more  or  less  filiform  or  membranous  opacities.     If  the   retina 

king  its  transparency  and  lies  in  close  contact  with  the  tumour,  it 
may  be  possible,  in  some  cases,  to  recognise  the  latter  with  the  oph- 
thalmoscope, as  it  presents  (he  appearance  of  a  distinct,  smooth,  or 
slightly  nodulated  swelling,  the  colour  of  which  may  vary  from  a  pale 
brown  to  a  dark  coffee- coloured  Ui  ling  to  the  amount  of  pig- 

ment which  it  contains.  If  the  detached  retina  should  undergo  inflam- 
matory or  fatty  changes  and  become  thickened,  a  yellow  reflex  may 
take  the  place  of  the  brown  oofottr  of  the  tumour.  But  this  reflex 
differs  from  that  met  with  in  glioma,  by  not  being  of  so  brilliantly 
white  nr  whitish-yellow  a  tint,  or  so  brightly  opalescent  (Von  Graefe).f 
As  a  rule,  the  early  stage  of  the  disease  is  accompanied  by  a  serous 
detachment  of  the  retina,  which  will  completely  hide  the  presence  of 
the  tumour  ;  and  it  is  only  when  the  latter  in  and  reaches 

np  close  to  the  detached  retina,  that  small,  dark,  knob-like  pint 
ranees   may  appear  beneath   the  latter,  side   by   side,    perhaps,   v. 

lions  of  detached  retina,  which  shou  mulousness  when 

the  eye  is  moved.      I   have  already  (p,  377)  called  special  attentiou  to 
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orbit*  or  towards  the  brain.     With  regard  to  the  implication  of  the 
optic  nerve,  Von  Grsefe  is  of  opinion  that  the  disease  at  the  outset  ex. 
tends  from  the  lamina  cribrosa  along  the  inner  surface  of  the  m 
sheath,  or  along  the  septa  of  the  perineurium.     Whereas  in  glioma. 
whole  thickness  of  the  nerve  is  simultaneously  affected.      Or  ac 
small,    circumscribed,  black   patches  make  their   appearance  on   the 
Bclerotic,  bong  appwanUy  independent  of  the  disease,  and  their  pre- 
sence is  generally  prognostic  of   a   rapid   extension   of  the   tumour. 
According  to  Yirchow,  the  microscope,  as  a  rule,  reveals  a  progressive 
implication  of  the  sclerotic. 

The  appearance  which  the  tumour  presents  on  secti<  a  with 

the  amount  of  pigment  which  it  contains.  It  is  generally  marbled  or 
speckled,  some  portions  being  pale,  others  of  a  more  or  less  deep  brown 
tint.  These  melanotic-sarcomatous  tumours  may,  however,  be  of  a 
uniform,  black,  inky  colour.  But  according  to  Virchow*  sarcoma  <  i 
choroid  may,  in  very  exceptional  cases,  be  quite  colourless.  It  has 
hence  been  termed  "  leucosarcoma ; "  and  this  is  probably  due  to  some 
local  cause,  it  being  perhaps  primarily  developed  from  the  less  pig- 
mented inner  portion  of  the  choroid. 

Sarcoma  is  characterized,  microscopically,  by  the  presence  of  cells 
of  varying  size  and  shape.     They  may  be  stellate,  spindle-shaped, 
or  round,  having,  perhaps,  well   marked  prolongations.      They  cent 
nuclei  and  nucleoli.     Sometimes  the  cells  are  of  an  lv   1? 

size  (giant  cells  of  Virchow),  and  contain  a  great  numt> 
Between  the  cells  is  observed  a  variable  quantity  of  scanty,  tihrillah 
intercellular  tissue.      But  there  is  a  complete  absence  of  an  arvoh 
mode  of  arrangement,  and  in   the  pure  form  of  sarcoma  the 
not  collected   into  groups  or  nests  within   large  meshes  of  oonnectii 
tissue.      Where  the  latter  arrangement  prevails  in  a  portion  of 
tumour,  it  proves  that  it  is  not  a  simple  sarcoma,  but  of  a  mixed  nature, 
f-arcinnniatous  sarcoma.     The  cells   often  contain   a   considerabh 
mOuttl  erf  pigment,  and  the  disease  is  then  termed  melanotic  sarcoma. 
This  is  very  frequently  the  Structure  of  intra-ocular  tumours. 

With  regard  to  the  prognosis  of  simple  sarcomatous  tumours   th 
is  no  doubt  that   they  are   decidedly  malignant,   and  manifest  a  ffreat 
tendency  t«>  metastasis.     According  to  Virchow,  the  degree  of  malig- 
nancy varies  with  their  s true ture.   Thus  he  statest  that  those  sarcomas 
which  contain  biuuII  cells  (quite  irrespective  of  the  shape  of  the  i 
are  far  more  dangerous  than  those  in  which  the  cells  are   large.      Oi 
account  oi  the  small  size  and  vast  quantity  of  the  cells,  such    turjioi 
are  generalK  ad  should  be  viewed  with  very  great  b 

•  "  KiaokhftlU  OeMhwuhte,"  U,  2&*  j  vide  &Uo  Hulke,  '*  R.  L.  O,  H.  R<,« 
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whereas,  the  giant-cell  (myaloid)  sarcomas  afford  a  relatively  favourable 
prognosis. 

There  can  be  no  doubt  of  the  fact,  that  the  intra-ocnlar  growth  ib 
the  primary  affection,  and  that  the  metastatic  tumours  are  secondary. 
They  occur  chiefly  in  the  liver,  lungs,  brain,  and  kidney.  A  peculiarity 
of  the  sarcomatous  tumours,  which  distinguishes  them  from  the  carcino- 
matous, is,  that  they  show  little  or  no  tendency  to  affect  the  lymphatic 
glands,  ami  hence  it  is  more  than  probable  that  the  infection  of  distant 
organs  is  caused  through  the  blood, and  not  through  the  lymphatic >;,  - u  m . 

The  causes  of  intra-ocnlar  sarcoma  are  yet  uncertain,  tint  there  is 
no  doubt  that  it  not  uni'n  quently  becomes  developed  after  injuries  of 
the  eye.     It  may  also  be  formed  in  eyes  which  have  undergone  atrophy 

r  irido-choroiditis,  etc.  Here,  however,  we  must  be  upon  our  guard 
not  to  mistake  cause  and  effect.  But  if  theeyr  has  been  for  many  years 
lost  from  irido-choroiditis,  before   symptoms  of  an  intra-ocular  growth 

al  themselves,  it  may,  I  think,  be  fairly  assumed  that  the  latter  is 
a  secondary  affection.  Thus,  Mr.  Bowman  removed  an  eye  affected 
with  melanotic  sarcoma,  which  had  been  lost  from  acute  inflammation 
twenty  years  previously.* 

Sarcoma  of  the  choroid  occurs  most  frequently  after  the  age  < 
beiugf  but  very  rarely  seen  under  the  age  of  1-Vf  Vun  Graefe  has 
never  observed  a  single  instance  in  which  choroidal  sarcoma  affn 
both  eyes,  although  he  has  met  with  cases  in  which  the  second  eye 
became  amaurotic  ;  the  ophthalmoscopic  examination  yielding  at  first  a 
perfectly  negative  result,  but  at  a  later  period,  atrophy  of  the  opi  ie 
nerve  set  in.  In  two  of  these  cases,  melanotic  nodules  were  found  at 
the  base  of  the  brain,  reacting  on  the  chiasma  and  the  optic  nerve  of 
the  other 


Bar  "iittTy  bedyf  is  also  sometimes  met  with,  and  when 

as  acquired  some  size,  it  can  be  distinctly  observed  protruding  into 
the  anterior  chamber.  The  iris  is,  at  this  point,  pushed  aside  from  its 
ciliary  insertion  by  a  dark  hi OWB  tumour,  which  mor  fills   up 

the  anterior  chamber,  its  apex  perhaps  lying  in  eon  fact  with  the  cornea  ; 
the  pupil  is  at  the  same  time  irregularly  distorted.  On  examining  the 
position  of  the  morbid  growth  behind  the  iris,  with  the  oblique  illu- 
mination, we  may  perhaps  observe  it  encroaching  upon  the  area  of  the 
pupil  and  extending  backwards  into  the  vitreous  humour,  the  lens 
being  generally  displaced  to  a  corresponding  degree  backwards  or 
np\vanl>.    The  ku  sents  a  dark  brown  appearance,  beii 

quite  smooth  or  somewhat  lobulated. 

•  '  R.  L  O.  H.  Kep  A.  f.  0.,w  xiv,  2,  106 
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(2.)— CARCINOMA  OF  THE  CHOROID. 


We  majr  distinguish  two  forms  of  cancer  of  the  choroid,  viz.,  the 
medullary  and  the  melanotic.  I  have»  however,  already  stated  that  we 
cannot  with  any  degree  of  certainty  diagnose  the  true  nature  of  1 1 
tumours,  except  by  an  examination  of  their  minute  structure.  Wo 
may,  however,  find  some  assistance  in  framing  our  diagnosis,  by  re- 
membering that  cancerous  tumours  show  a  more  rapid  progress  than 
simple  sarcoma,  leading  at  an  earlier  period  to  metasttu  >>ns, 

and  manifesting  a  great  tendency  to  implicate  the  lymphatic  glands. 

On  a  microscopic  examination  of  medullary  carcinoma,  we  notice 
large  areolar  spaces v  formed  by  fibrillar  of  connective  tissue ;  and  within 
these  spaces  are  contained  nests  of  variously  shaped  cancer  cells.  The 
latter  may  be  stellate,  fusiform,  ovoid,  or  round,  and  closely  resemble 
epithelial  and  ganglion-cells.  They  contain  a  large  nucleus,  and  within 
this  there  are  numerous  nucleoli. 

The  melanotic  carcinoma  is  only  distinguished  from  the  medullary, 
by  the  more  or  less  considerable  amount  of  pigment  contained  in  the 
cells  and  the  trabecule  forming  the  areolae  It  may  be  so  great  as  to 
give  a  dark  inky  colour  to  the  tumour.  In  the  melanotic  cancer  there 
are  also  large  areola  enclosing  nests  of  pigmented  cancer  cells. 

The  melanotic  cancer  is  extremely  dangerous,  and  is  very  prone  to 
recur  at  an  early  date.     Von  Graefe  states  that  he  does  not  remember 
any  ease  in  which  the  apparent  cure  exceeded   four  years.      In  the 
majority  of  cases  the  disease  recurred  locally  or  in  other  organs  wi' 
three,  six,  or  twelve  months. 

Sometimes  the  tumour  presents  a  mixed  character,  being  in  part 
sarcomatous,  in  part  carcinomatous,  and  the  relative  predominance  of 
the  one  over  the  other  may  influence  the  rapidity  of  the  progress  and 
of  the  recurrence.  More  probably,  however,  the  sarcoma  may  have 
existed  for  some  time,  when  the  cancer  elements  become  developed  and 
greatly  hasten  the  growth.  Virchow  does  not  believe  that  the  sar- 
comatous elements  pass  over  into  those  of  cancer,  so  that  the  latter  is 
developed  from  the  sarcoma,  bat  that  the  two  conditions  exist  side  by 
side,  arising  out  of  the  same  primary  structure,  and  growing  together 
like  two  branches  from  one  stem.* 

The  treatment  to  he  adopted  for  these  tumours  (both  the  sarco- 
matous and  carcinomatous)  is  the  same,  viz.,  the  extirpation  of  the  eye 
as  soon  as  the  diagnosis  can  be  established  with  anything  like  certainty. 
The  early  removal  of  the  eye  is  indicated,  not  only  because  we  may 
thus  perhaps  be  in  time  to  prevent  the  infection  of  other  organs,  bot 
also  to  prevent  the  extension  of  the  disease  to  the  optic  nerve.       In 

•  "Kr&nkbttfte  G<*cawuUte,M  ii,  182. 
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removing  the  eyeball,  the  optic  nerve  should  be  cut  very  far  back,  so 
that  we  may,  if  possible,  get  beyond  the  seat  of  the  disease. 

If  on  removal  of  the  eye,  the  cnt  end  of  the  optic  nerve  looks 
swollen  and  dark,  it  should  be  pulled  out  as  far  as  possible  with  a  pa 
forceps,  and  divided  quite  close  to  the  orbit.  This  is  often  very  difficult 
if  we  endeavour  to  look  for  the  nerve,  and  hence  it  is  best  as  Mr.  Hutch- 
inson*  suggests,  to  feel  for  its  trunk  with  our  forefinger,  and,  when  it  is 
thus  found,  to  Beize  its  extremity  with  a  pair  of  strongly  toothed 
forceps,  and,  drawing  it  forth,  divide  it. 

When  the  optic  nerve  is  found  to  be  diseased,  or  the  tumour  has 
extended  into  the  orbit,  the  chloride  of  zinc  paste  should  always  be 
employed  (vide  Tumours  of  Orbit). 

Weckerf  describes  a  unique  case  of  myoma  of  the  choroid  which 
occurred  is  his  practice.  The  patient's  left  eye  was  hard,  the  anterior 
ciliary  vessels  dilated  and  tortuous,  and  he  suffered  from  severe 
paroxysms  of  pain.  Nearly  the  whole  of  the  internal  half  of  the  iris 
was  pressed  forward  towards  the  cornea  by  a  reddish  brown  tumour, 
which  also  occupied  the  greater  portion  of  the  pupil.  The  vitreous 
humour  was  clear,  the  optic  disc  somewhat  hypera?mic.  The  eye  was 
t- nue!«  ated,  and  the  microscopic  examination  of  the  tumour  was  made 
by  Iwanoff,  who  found  that  it  was  a  myo-sarcomat,  there  being  in  it 
distinct  unstriped  muscular  fibres. 

LeberJ  again,  describes  a  very  interesting  and  peculiar  case  in 
which  the  sarcoma  of  the  choroid  assumed  a  distinctly  cavernous 
■ 


9.— FORMATION  OF  BONE  IN  THE  CHOROID. 


A  formation  of  true  bone  is  not  unlrequontly  met  with§  on  tin 
inner  surface  of  the  choroid,  in  eyes  which  have  undergone  atrophy 
and  become  shrunken.  These  osseous  deposits  may  appear  in  the  form 
of  small  circumscribed  spots  or  plates,  or  they  may  be  so  extensive  as 
to  form  a  complete  hollow  cup,  reaching  from  the  ciliary  processes  to 
the  optic  nerve,  and  being  perforated  by  the  latter.  In  close  apposition 
to  this  formation  of  bone  may  often  be  noticed  cartilaginous  tissue. 

The  shrunken  eyeball  in  which  a  deposit  of  bone  has  taken  place,  is 
not  nnlrequently  very  painful,  both  to  the  touch  and  spontaneously, 
and  may  give  rise  to  sympathetic  inflammation. 

•  ■<  K.  L.  O.  n.  Rep./'  r,  1,  92. 

t  "  Makdiet  ties  Teuz  "  (2nd  edition),  1,  $46. 

221. 
|  Vide  WedTi  AUm  dor  Pathologischco  Histologic  dec  Augce. 
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HI— COLOBOMA  OF  THE  CHOROID. 


The  ophthalmoscopic  symptoms  presented  by  this  condition  are  very 
striking  and  characteristic,  and  show  a  remarkable  similarity  in  all  cases, 
although,  of  course,  the  extent  of  the  coloboma  and  of  the  bulging1 
backwards  of  the  sclerotic  greatly  influence  these  appearances.  Liebreich 
gives  an  admirable  illustration  of  this  condition  in  his  Atlas.* 

With  the  ophthalmoscope  there  is  observed  a  most  peculiar,  large, 
white  figure  at  the  lower  part  of  the  fundus,  extending  perhaps  nearly 
up  to  the  disc,  or  even  embracing  this  in  its  expanse,  Anteriorly  it  may 
reach  more  or  less  closely  up  to  the  ciliary  processes,  or  even  quite  up 
to  the  corresponding  coloboma  of  the  iris.  Together  with  this  coloboma 
of  the  choroid,  there  always  exists  a  staphylomatous  bulging  backwards 
of  the  sclerotic.  This  may  be  nearly  of  the  same  depth  throughout,  or 
suddenly  and  abruptly  increase  in  depth,  which  can  be  distinctly 
observed  with  the  ophthalmoscope,  as  it  produces  a  peculiar  appearance 
in  the  course  of  the  retinal  vessels,  which  will  be  seen  suddenly  to  dip 
round  this  edge  and  be  slightly  interrupted  in  their  course,  thus  giving 
rise  to  a  marked  parallax.  These  appearances  can  be  well  studied  in 
Liebreich's  illustration. 

On  the  white  expanse  are  noticed  the  retinal  vessels,  which  do  not, 
however,  pursue  their  regular  course,  but  undergo  peculiar  windings, 
some  twisting  and  curling  round  over  the  edge  of  the  coloboma.  The 
presence  of  the  retina,  or  at  least  of  some  attenuated,  vicarious  membrane, 
iB  proved  by  the  appearance  of  the  retinal  vessels  on  the  surface  of 
coloboma.  The  retina  may  either  lie  in  apposition  with  the  sclerotic, 
or  be  stretched  across  the  bulge,  in  the  latter,  and  in  this  case  it  is  often 
slightly  folded,  so  that,  branches  of  its  vessels  may  appear  to  spring 
directly  from  the  sclerotic,  on  account  of  their  continuity  with  the  other 
retinal  vessels  being  hidden  by  the  folds.  Traces  of  choroidal  vessels 
may  also  be  noticed  upon  the  white  figure.  The  margin  of  the  latter  is 
very  sharply  denned,  of  a  dork  reddish-brown  or  coffee-coloured  f 
and  strongly  pigmented.  If  the  cleft  stops  short  of  the  disc,  it  will  be 
divided  from  the  latter  by  a  sharp  line  of  demarcation,  and  a  more  or 
less  normal  portion  of  fundus;  whereas,  if  the  disc  is  included  in  the 
coloboma,  its  appearance  is  remarkably  changed,  for  it  can  hardly  bo 
distinguished  from  the  rest  of  the  white  figure  except  by  its  mora 
rosy-grey  tint ;  its  form  being  elliptic,  with  its  long  diameter  placed 
horizontally. 

If  the  anterior  extremity  of  the  coloboma  does  not  reach  up  to  the 
cleft  in  the-  iris,  there  are  noticed  small  rudimentary  ciliary  processes, 
and  it  is  divided  from  the  coloboma  of  the  iris  by  a  more  or  I 

*  Plate  xii,  fig.  5. 
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she  portion  of  perhaps  darkly  pigmented  fundus,  traversed  by  a  kind 
of  raphe,  or  white  stripe*  (sometimes  there  are  two  or  three).  Where 
the  coloboma  of  the  choroid  touches  that  of  the  irisT  the  ciliary  processes 
may  be  completely  wanting.  Saemischf  narrates  a  very  n  ire  resting 
case  of  coloboma  of  the  iris  and  choroid,  in  which  the  former  was 
divided  from  the  pupil  by  a  unof  band,  which  was  probably  a  rem- 
nant of  the  pupillary  membrane.  TCiinralerJ  has  also  noticed  soeh  little 
bands  traversing  the  area  of  the  pupil  in  cases  of  coloboma. 

If  the  region  of  the  yellow  spot  is  not  involved,  the  sight  may  be 
tolerably  good,  but  there  is  always  an  interruption  in  the  hVId  of  vision 
(scotoma),  corresponding  in  size  and  situation  to  the  coloboma  of  the 
chor 

LI.  I.n-irfi  has  also  observed  and  figured  (Atlas,  PI.  xii,  fig.  4)  the 
very  rare  and  carious  condition  of  a  coloboma  of  the  sheath  of  the  optic 
nerve. 


11.— RUPTURE  OF  THE  CHOROID.  § 

Severe  blows  upon,  or  contusions  of,  the  eye  by  the  fist  or  some  blunt 
j .  u,  f<  »r  instance,  a  piece  of  wood,  may  produce  rupture  of  the 
Did  by  simple  concussion  of  the  eye,  without  any  injury  or  rupture 
of  the  sclerotic  or  retina,  being  here  evidently  due  to  a  contre-coup. 
The  accident  is  generally  followed  by  extensive  haemorrhage  from 
the  choroid,  and  more  or  less  severe  inflammatory  symptoms.  The 
vitreous  humour  often  becomes  diffusely  clouded  and  traversed  by 
membranous  opacities,  which  may  be  due  to  inflammatory  exudations 
or  hemorrhagic  effusions.  If  the  vitreous  humour  is  sufficiently  clear 
to  permit  of  the  examination  of  the  fundus,  we  notice  the  presence  of 
one  or  more  pale  linear  stripes  in  the  region  of  the  yellow  spot  This 
appearance  is  produced  by  the  rupture  of  the  choroid,  which  is  gener- 
ally somewhat  irregular  in  outline,  and  divided,  perhaps,  into  one 
or  more  ts.       Its  edges   are  smooth,    or   slightly   DOtohed    and 

irregular,  and  fringed  or  studded  with   deposits  of  pigment,  or  lilt  I. 
hemorrhagic  effusions.     As  the  blood   booos&Ol  sbsorlied,  the  etm> 
may  either  entirely  dil  QT  leave  behind  small  pale  patches  in  the 

r  rupture  assumes  a  bright,  glistening,  tendinous 
appearance*,  which  in  dm  bo  the  g  quite  exposed,  on  account 

of  the  absorption  •  <>«!      Within  the  expanse  o1 

a  choroidal  vessel  may,  perhaps,  be  observed.     The  fundus  around  the 

•  \\  \:  ,  Krnukhciten.dei  Auges,"  ii,  128;  alto  Stem  i- l>.  Kl  M«  .ti»t*hl.,N 
1867,1  t  I- *•..  p.  87.  t  "  Wurftburgw  Med.  2ti 

§  For  an  inter <  lunl  of  raptUTC  of  the  choroid,  end  a  tabular  arrange' 

!  tin*  ea»ei  hitherto  recorded,  I  would  refer  the  reader  to  a  paper  by 
l>r.  Kunpp  uu  tbii  lubject,  in  bii  Archiveo,  i,  1,  149. 
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rupture  (except  perhaps  in  its  immediate  vicinity)  is  generally  qtiite 
normal.  The  retina  is  also  frequently  nninjured  and  free  from  any 
rupture,  for  its  vessels  either  pass  quite  unaltered  over  the  Rear  in 
the  choroid,  or  present  only  a  very  faint  interruption.  Ruptures  in  the 
choroid  generally  occur  in  the  region  of  the  yellow  spot,  and  run  in  a 
vertical  direction  ;  they  are  sometimes  straight,  in  other  rases  arched  or 
.>nlii%  the  4'imcavity  nf  the  arch  bang  turned  toward*  the  disc.  In 
some  cases  there  is  only  one  rupture,  in  others  two  or  three,  of  nearly 
equal  or  varying  size,  and  the  one  end  of  the  rent  may  split  up  and  be 
divided  into  two  or  three  little  braueblets,# 

The  sight  is  at  first  often  greatly  impaired,  on  account  of  the  hemor- 
rhagic effusions  into  the  choroid  and  vitreous  humour,  or  the  inflamma- 
tory complications.  As  the  former  become  absorbed  and  the  vitr« 
humour  regains  its  transparency,  the  sight  may  become  greatly  im- 
proved,  and  even  quite  restored*  but  this  is  exceptional,  for  mostly  it 
remains  more  or  less  considerably  impaired.  The  improvement  in  the 
sight  is,  as  a  rale,  only  temporary,  as  vision  generally  deteriorates  again 
at  a  later  period,  owing  to  injury  of  the  bacillar  layer  of  the  retina* 
produced  by  the  choroidal  scar,  or  to  a  circumscribed  detachment  of 
the  retina  caused  by  the  contraction  of  the  cicatrix.  According  to 
Knapp,  subsequent  impairment  of  sight  is  the  rule  in  these  cases.  The 
field  of  vision  is  sometimes  contracted  at  the  periphery,  and  there  may 
also  be  interruptions  (wotomaJki)  in  it,  corresponding  in  situation  to  the 
rupture  in  the  choroid. 

Although  in  favourable  cases,  the  cicatrization  of  the  rupture  in 
the  choroid  18  not  followed  by  any  subsequent  affection  of  the  retina 
or  optie  nerve,  yet  the  former  may  afterwards  become  detaohed.f 
Dr.  Frank  J  also  narrates  a  case  in  which  rupture  of  the  choroid  was 
followed  by  atrophy  of  the  optic  nerve. 

The  treatment  must  principally  consist  in  hastening  the  absorption 
of  the  haomorrhagic  effusions  into  the  choroid  and  vitreous  humour,  and 
for  this  purp<  I  »andage  and  the  repeated  application  of 

the  artificial  leech  will  be  found  must  serviceable. 

LtC'  "tic  and  choroid  are  not  generally  accom- 

panied by  a  protrusion  (hernia)  of  the  choroid,  but  the  edge  of  the 
wounded  choroid  may  be  forced  out  between  the  lips  of  the  sclerotic 
incision  by  the  exuding  vitreous  humour.     In  wounds  of  the  choroid, 
there  is  often  a  considerable  effusion  of  blood  into  the  choroid  | 
vitreous  humour. 


•  Atnongat  other  interesting  civsea  of  rupture  of  the  choroid,  I  would  eipeeislhr 
call  the  rvader'a  attention  to  the  following  U  V.u  Gnu.lV,  "A.! 

L,2,  U4j  frank,  "ft  L,  O.  H.  Rap.,"  iii,  64]  S»eu 
"Kl,  M'-n:,  L807,81|  Hidl^,  "  KI  MaamtflbL,"  ihm,  255. 

f  "Kl.  Monatob!.,"  18G6,  p.  111.  J  "  K.  1,.  ( »,  H.  Report*,"  iii,  84* 
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12.— HAEMORRHAGE  FROM  THE  CHOROID. 


Extravasations  of  blood  from  the  choroid  may  be  produced  by  an 
accident,  such  as  a  blow  upon  the  eye,  or  a  wound  implicating  the 
■clerotiO  and  choroid.  But  it  also  occurs  in  diseases  of  the  eye  which 
influence  the  intra-ocular  circulation — as  for  instance  glaucom;< 
tico-choroiditis  posterior,  etc. — and  produce  a  OOfigaftfcnt  of  the  cho- 
roidal vessels,  more  especially  if  the  Jul  tor  should  be  diseased.  In 
such  cases,  any  sudden  strum,  such  as  violent  vomiting  or  retching,  or 
tin  sudden  relief  of  tbe  intra-ocular  tension  by  paracentesis  or  iridec- 
tomy, may  cause  a  rupture  of  some  of  the  smaller  choroidal  vessels,  and 
perhaps  considerable  hemorrhage.  It  may  also  occur  spontaneously,  or 
after  severe  and  protracted  exertion  of  the  eye,  as  in  engraving,  sewing, 
nuorotoopeingi  etc. 

The  blood  may  be  effused  between  the  choroid  and  sclerotic,  into 
the  tissue  of  the  choroid,  or  between  the  latter  and  the  retina.  If  the 
hi-emorrhage  is  but  slight,  it  will  simply  produce  small  circumscribed 
ecchymoses  in  the  choroid,  hut  if  it  is  considerable  in  quantity,  it  may 
cause  detachment  of  the  retina,  or  perforate  the  latter,  and  escape  into 
the  vitreous  humour.  This,  aa  has  been  already  stated  in  the  article  upon 
haemorrhage  into  the  vitreous  humour,  p.  333,  will  chiefly  depend  upon 
the  situation  of  the  haemorrhage,  for  if  the  latter  takes  place  near  the  ora 
gerratti,  it  is  mora  likely  to  perforate  the  retina  (on  account  of  the  thin- 
ness of  the  latter  at  this  point),  and  to  esenpe  into  the  vitreous  humour. 
Whereas,  if  the  extravasation  occurs  near  the  posterior  pole  of  the  eye,  it 
is  more  apt  to  produce  detachment  of  the  retiua.  Esmarch*  has  narrated 
a  very  interesting  case  of  extravasation  of  blood  from  the  choroid,  w^ith 
perforation  of  the  retina  in  the  region  of  the  yellow  spot  and  escape  of 
the  blood  into  the  vitreous  humour,  where  it  gradually  underwent 
absorption,  until  nothing  remained  but  a  small  dark  speck  about  the 
size  of  a  pin's  head,  the  perforation  in  the  retina  having  healed  without 
leaving  any  trace  behind  it.  Sometimes,  however,  the  position  of  the 
little  cicatrix  mag  ^nisable  as  a  small  black  pigment  spot. 

Effusion   of  blood   between    the   sclerotic    and    choroid    may  produce 

moment  of  the  latter. 

With  the  ophthalmoscope,  effusions  of  blood  into  the  choroid  may 
be  recognised  by  their  presenting  the  appearance  of  uniform,  dark, 

rv-colnured   j  4    varying  size  and  shape,  being  irregular, 

circular,  ovo;  Their  edges  may  be  sharply  defined,  or  some- 

what indistinct  and  irregular.  The  cobur  of  the  apoplexy  is  uniformly 
red,  and  not  striated,  nor  are  its  edges  serrated  or  M  feathery,"  as  is 
the  case  when  blood  is  effused  into  the  inner  layers  of  the  retina,  and 

•  »JL£O.,"iT.l,M0. 
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follows  the  course  of  the  optic  nerve  fibres.  Again,  the  retinal  vessels 
can  be  distinctly  seen  to  pass  straight  over  the  effusion,  -without  being 
interrupted  or  hidden  by  it.  If  n<>  retinal  vessel  should  be  situated 
over,  or  in  very  close  proximity  to,  the  haemorrhage,  the  situation  of 
the  latter,  upon  a  plane  deeper  than  tliat  of  the  retina,  is  best  recog- 
nised by  means  of  the  binocular  ophthalmoscope.  If  the  disease  has 
lasted  some  little  time,  some  of  the  neighbouring  extravasations  have 
probably  undergone  partial  absorption,  and  given  rise  to  peculiar 
appearances  in  the  choroid,  which  will  aid  lis  in  our  diagnosis  of  the 
exact  situation  of  any  special  ecchymosea.  During  the  process  of 
absorption,  the  effusion  gradually  assumes  a  paler  and  more  yellowish 
white  tint,  and  becomes  fringed  by  a  circlet  of  pigment.     The  smaller 

ivmoses  may  leave  no  trace  behind  them,  or  only  a  small  pigment 
spot. 

If  the  haemorrhage  is  but  slight,  and  is  situated  at  the  periphery 
of  the  fundus,  it  may  produce  no  impairment  of  vision,  or  only  a  small 
scotoma;  but  it  is  very  different  when  it  is  situated  at  or  near 
yellow  Bpot,  for  then  it  may  very  greatly  affect  the  sight,  and  render 
i lie  patient  unable  to  read  even  large  type;  a  more  or  less  dense  cloud 
or  spot  covering  the  letters  and  rendering  them  indistinct. 

The  treatment  must  be  the  same  as  that  which  ib  adopted  for 
hyperemia  of  the  choroid  and  retina,  and  hemorrhagic  effusions  into 
the  latter. 


13.— DETACHMENT  OF  THE  CHOROID  FROM  THE 
SCLEROTIC. 

A  few  cases  of  this  very  rare  affection  have  been  described,  more 
especially  by  Von  Graefc  and  Liebreich,*  and  a  very  beautiful  illustra- 
tion of  this  condition  will  be  found  in  the  latter's  Atlas.f  Iwanoli'^ 
has  also  given  a  very  careful  description  of  the  dissection  of  an  eye 
affected  with  detachment  of  the  choroid. 

The  ophthalmoscopic  symptoms  of  this  disease  are  very  marked  and 
characteristic.  A  more  or  less  considerable  globular  protrusion  is 
observed  in  the  vitreous  humour.  Its  outline  in  sharply  defined,  its 
surface  tenBe  and  smooth,  and  devoid  of  all  wrinkles  or  foldings,  and 
upon  it  the  retinal  vessels  can  be  distinctly  traced  as  they  pass  over  it 
from  the  normal  fundus.  But  the  most  characteristic  symptom  of  all, 
is  the  appearance  of  the  choroidal  vessels  and  intra- vascular  spaces 
lying  close  beneath  the  retina.  At  the  angle  where  the  protrusion 
springs  from  the  normal  fundus,  the  retina  is  not  nnfrequently  some- 
what detached,  becoming  still  more  so  at  a  later  date.     The  colour  of 

•  "if.  O,"  it,  2,  226 ;  Liebreich,  ibid.,  r,  2,  269. 
t  PI.  rii,  fig.  4.  I  «  A.  f.  O."  ii.  1,  191. 
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the  protrusion  varies  from  a  pale  yellowish-grey  tint  to  a  darker  red, 
according  as  the  fluid  causing  the  detachment  is  of  a  serous  or  hemor- 
rhagic nature.  Its  surface  is  not  unfrequently  studded  with  small 
ecohymoses.  On  account  of  the  protrusion  being  situated  so  far  in 
front  of  the  focal  length  of  the  eye,  it  can  be  distinctly  seen  in  the  erect 
image  at  some  distance  from  the  eye,  affording  a  faint  yellow  reflex  in 
place  of  the  bright  red  glow  of  the  normal  fundus.  The  retinal  vessels  can 
also  be  distinctly  observed  to  traverse  its  surface.  It  may  be  especially 
distinguished  from  simple  detachment  of  the  retina,  by  the  fact  that  it 
does  not  oscillate,  tremble,  or  mil  into  small  wavy  folds  when  the  eye 
is  moved  in  different  directions,  but  retains  its  tense,  smooth,  bladder- 
like appearance. 

It  may  be  very  difficult,  or  indeed  quite  impossible,  to  determine 
whether  the  detachment  of  the  choroid  is  due  to  a  serous  or  hemor- 
rhagic effusion,  or  to  some  morbid  growth  pressing  it  forward.  And 
only  as  the  disease  progresses  shall  we  be  able  to  decide  this  question 
with  certainty,  for  simple  detachment  of  the  choroid  by  fluid  always 
ends  in  irido-choroiditis,  and  softening  and  atrophy  of  the  eyeball. 
Whereas,  in  intra-ocular  tumours,  symptoms  of  increased  tension  and 
glaucomatous  inflammation  generally  supervene  as  the  disease  pro* 
greases. 
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We  have  now  to  tuni  our  attention  to  one  of  the  most  important  and 
dangerous  diseases  of  the  eye,  viz.,  glaucoma ;  a  disease  whose  timely 
treatment  by  iridectomy  will  yield  the  mo?t  favourable  results,  but 
which,  if  allowed  to  run  its  course  unchecked,  except  perhaps  by  ineffi- 
cient remedies,  sooner  or  later  dooms  the  eye  t4>  irremediable  blindness. 
It  is,  therefore,  of  the  utmost  coiLseijuence  that  all  surgeons  should  be 
thoroughly  conversant  with  the  different  symptoms  which  it  may  pre- 
sent in  its  various  forms,  so  that  they  may  be  able  at  once  to  recognise 
this  dangerous  and  insidious  affection,  and  to  combat  and  snbdae  it 
before  it  is  too  late.  \ 

The  term  glaucoma  was  applied  by  Hippocrates  to  all  opacities 
situated  behind  the  pupil.  After  a  time,  it  was  confined  to  those  which 
presented  a  green  appearance,  the  nature  of  which  was  not,  however, 
understood,  although  the  fact  was  recognised  that  such  green  opacities 
were  not  curable  by  operation.*  By  some,  the  seat  of  the  affection 
was  supposed  to  be  in  the  vitreous  humour,  by  others,  in  the  retina 
and  optic  nerve*  At  a  later  period,  it  was  thought  that  glaucoma  was 
due  to  a  peculiar  inflammation  of  the  choroid,  which  occurred  most 
frequently  in  gouty  persons,  hence  it  was  termed  '*  arthritic  ophthalmia," 
a  name  still  retained  by  some  writers.  Lawrence  considered  that  the 
symptoms  of  glaucoma  were  caused  by  an  affection  of  the  retina  and 
choroid.  Weller  gave  a  most  excellent  and  graphic  description  of  the 
Bymptoms  of  glaucoma,  including  in  it  many  of  the  principal  and  most 
important  points,  e.g.,  the  intermitting  coarse  of  the  disease,  the 
sluggishness  and  dilatation  of  the  pupil,  the  circnmorbital  pain,  the 
rainbows  round  a  candle,  etc.  He  also  made  mention  of  the  tenseness 
of  the  eyeball,  but  Mackenzie  first  pointed  out  (in  1830)  the  import- 
ance of  the  latter  symptom. 

In  1851,  Helmholtz    discovered    the    ophthalmoscope,  which    has 

•  For  an  interesting  historical  remmS  of  glaucoma,  1  would  lefer  the  reader  to 
Dr,  Kallmann's  excellent  paper  on  Glaucoma,  "A.  f.  O.,"  viii,  2.  With  regard  to 
the  literature  of  this  subject,  I  would  direct  hi**  attention  especially  to  Von  Graefe's 
Papers,  u  A.  f.  O.,"  iii,  2  j  iv,  2  ;  rui,  2,  and  xr,  & 
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proved  of  such  incalculable  value  in  diseases  of  tin-  «\e,  and  has  so 
completely  revolutionized  ophthalmology.  The  first  results  of  the 
uplil  halmoscopic  examination  of  cases  of  glum-.  Ml  /ativo ;  soon, 

however,  it  was  n>  i  that  there  always  existed  a  peculiar  altera- 

tion in  the  optic  disc  in  all  cases  of  well-marked  glaucoma.  In  1864, 
Edward  Jiiger  gave  an  excellent  illust ration  of  the  ophthalmoscopic 
appearances  of  the  opt  i  lllimHHI  in  a  case  of  glaucoma,  showing 

the  peculiar  displacement  of  the  vessels  at  the  edge  of  the  disc,  the 
slight  rim  surrounding  the  hit  t»r,  etc.  It  was,  however,  reserved  for 
ihe  grstl  genius  ol 'Yon  QimA  to  unite  these  various  and  disjointed 
links  of  the  chain  of  symptoms  presented  by  glaucoma,  and,  welding 
them  into  one  connected  whole,  not  only  to  found  the  modi 
of  glaucoma,  but,  at  the  same  time,  to  bless  humanity  with  a  euro  for 
this  hitherto  irremediable  disease.  Soon  after  Jager's  delineation  of 
the  ophthalmoscopic  appearances  of  the  optic  disc,  Von  &HM  ibed 

these  peculiar  appearances  still  more  accurately,  and  at  the  same  time 
pointed  out  a  most  important  fact,  viz.,  that  an  arterial  pulsation  exists 
in  the  optic  nerve  in  glaucoma,  being  either  spontaneous,  or  producible 
by  a  very  slight  pressure  upon  the  eyeball,  a  pressure  far  loss  than  is 
necessary  for  its  production  in  the  normal  eye.  Within  a  short  time 
afterwards,  he  also  discovered  that  the  peculiar  appearance  of  the  optic 

.  which  had  been  supposed  by  him  and  other  observers  to  be  caused 
by  an  arching  forward  of  the  optic  nerve  entrance,  was  in  renlity  due 
to  its  being  excavated,  or  cupped.  He  at  once  recognised  the  oonnec- 
fiuu  oftbtM  fcWO  symptoms  (the  excavation  and  the  spontaneous,  or 
easily  producible,  arterial  pulsation)  with  the  increased  hardness  of  the 
globe,  and  his  clinical  observations  soon  showed  him  that  all  the  other 
symptoms  were  also  closely  connected  with  this  augmented  tension. 
The  next  problem  was,  to  solve  how  this  tension  might  be  permanently 

I  iiished.  All  the  usual  remedies,  such  as  mercurials,  antiphlogistic*, 
diuretics,  diaphoretics,  had  proved  as  insufficient  in  his  hands,  as  in 

e  of  other  practitioners.  Mydriatics,  which  had  been  found  to 
diminish  intra-ocular  tension,  were  next  had  recourse  to,  but  they 
also  proved  of  no  avail.  He  then  tried  tapping  the  anterior  chamber, 
but  this  was  only  followed   by  a  temporary  benefit,  which  soon  passed 

v  agam  The  disease  gradually  progressed,  nor  could  the  relapses 
be  stayed  by  ■  methodical  repetition  of  the  paracentesis,  for  he  found 
that  its  therapeutical  effect  became  each  time  less,  and  finally  null,  as 
far  as  the  sight  was  concerned.  In  only  two  cases,  out  of  a  great 
number  thus  treated,  did  it  prove  of  lasting  benefit. 

Paracentesis  having  been  of  no  avail  in  permanently  reducing  the 
intra-ocular  tension,  hi  u<\i  had    reoOUTSe  to  iridn  living  found 

that  n  proved  of  great  benefit  in  ulceration*  and  infiltrations  of  the 
-cornea,  by  diminishing,  the  tension ;  and  that  in  cases  of  partial  staphy- 
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loma  of  the  cornea,  and  in  staphyloma  of  the  sclerotic,  the  protruding 
part  often  receded  completely  after  this  operation. 

He  first  tried  iridectomy  in  glaucoma  in  1856,  and  soon  found  thai 
it   not  only  permanently  diminished  the  infra-ocular  tension,  hut  that 

.-s'ht  indeed  be  regarded  as  a  true  curative  treatment  of  the  glauco- 
matous process,  having,  however,  like  every  other  therapeutic  agent, 
its  natural  limits.  Since  that  time,  iridectomy  has  been  recognised  by 
most  of  the  eminent  oculists  in  Europe  as  the  only  cure  known,  at 
present,  for  glaucoma;  but  although  it  has  achieved  most  brilliant 
results  in  the  hands  of  many  of  our  most  distinguished  English  oph- 
thalmic surgeons — amongst  whom  I  would  more  particularly  instance, 
Messrs.  Bowman  and  Critehett,  who  have  from  the  commencement  been 
its  stanch  and  warm  supporters — there  are  yet  some  English  oculists 
of  repute  who  either  condemn  the  operation  completely,  or  uphold  it  in 
so  luko-warm  a  manner  as  in  reality  to  "  damn  it  with  faint  praise." 

My  own  wide  experience  of  the  beneficial  effects  of  iridectomy  in 
glaucoma  enables  me,  not  only  to  recommend  the  operation  most 
Btrongly,  but  even  to  urge  upon  the  profession  to  trust  to  no  other 
remedies,  as  they  have  all  proved  insufficient,  and  as  we  should  thus 
fx-nmt  the  most  valuable  time,  when  an  iridectomy  might  still  save  the 
eye,  to  pass  irrevocably  away.  We  shall  see,  hereafter,  that  an  accurate 
prognosis  of  the  benefits  to  be  expected  from  iridectomy  may  be  made 
in  the  majority  of  cases,  and  it  will  be  shown  why  the  operation  may 
have  proved  unsuccessful  in  the  hands  of  some  practitioners.  But  too 
frequently  impossibilities  were  expected  of  it;  it  was  tried,  for  the  first 
and  only  time  perhaps,  in  chronic  cases  of  glaucoma,  which  were  beyond 
all  help ;  it  proved,  as  might  have  been  foretold,  unsuccessful,  and  was 
then  at  once  discarded  as  useless. 

The  commencement  of  the  disease,  the  development  of  the  dif- 
ferent symptoms,  and  the  course  which  glaucoma  may  run,  present 
nnmerouB  variations,  and  for  this  reason  a  precise  classification  is 
somewhat  difficult.  But  on  closer  observation,  it  will  be  found  that  the 
several  varieties  also  show  a  great  tendency  to  pass  over  into  each 
other.  The  family  resemblance  of  these  different  forms  is  very  marked, 
for  they  are  distinguished  from  the  commencement  by  certain  charac- 
teristic symptoms,  and  although  they  will  vary  somewhat  in  their 
hey  all,  but  too  surely,  lead,  sooner  or  later,  to  that  last  hope- 
utiMn    in  which  H  )l  is  stony  hard,  the  pupil   widely 

iid  fixed,  the  refractive  media  clouded,  the  optic  disc  cupped, 
and  the  sight  either  entirely  <>r  nearly  entirely,  lost;  that  condition,  in 
short,   to  which  our  forefathers    confined  the   term   glaucoma.      The 
<A  of  ophthalmology,  however,   no  longer  limits  the  name 

looma  <«•  tlii.s  last  hopeless  condition,  but  embraces  in  it  all  the 
varieties  of  the  disease  from  their  commencement,  which  lead  to  this 
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stage.  Id  regarding  the  different  varieties  of  glaucoma  from  a 
clinical  point  of  view,  we  are  particularly  struck  by  the  fact,  that  one 
class  of  cases  is  distinguished  from  the  commencement  by  more  or  less 
marked  inflammatory  symptoms ;  whilst  another  appears  to  be  free 
from  inflammation,  although  in  its  course  inflammatory  symptoms,  even 
of  an  acute  kind t  often  make  their  appearance.  We  may,  therefore, 
divide  cases  of  glaucoma  into  two  principal  c lasses  :  — 

I,  Cases  attended  with  inflammatory  .symptoms. 

II.  Cases  in  which  there  are  apparently  no  inflammatory  symptoms 
present. 

Glaucoma  may,  moreover,  exist  as  a  primary  disease,  or  may  secon- 
eoinplicate  a  previously  existing  affection.     We  must,  therefore, 
recognise  a  primary  and  a  MOO&dftJrJ  form. 

We  find  that  the   different   varieties   of   glaucoma   show   ee: 
common  characteristics,  and  we  may  generally  recognise  the  lour  follow- 
ing stages  : — 

I,  A  premonitory  stage    (glaucoma    imminena,  incipiens,  of  Von 
Oraefe). 

V  stage  in  which  the    glaucoma  is  fully  developed  (glaucoma 
evolution,  confirmatum,  Von  Graefe). 

3.  A  stage  in  which  quantitative  perception  of  light  has  been  com- 
detely  lost  for  some   time  (glaucoma  absolutum,  consummatum,  Von 

Graci 

4.  A  stage  in  which   the  eye  undergoes  glaucomatous  degeneration 
( X*  m  Graefe). 

We  distinguish   two  principal  forms  of  inflammatory  glaucoma,  the 
acute  and  the  chronic. 


I.— ACUTE  INFLAMMATORY  GLAUCOMA  (SYNOM. 
ARTHRITIC  OPHTHALMIA). 


Premonitory,  Stage. — In  the  great  majority  of  cases  (75  p.  c) 
is  a  premonitory  stage,  which  is  characterized  by  the  pre- 
ice  of  several  or  all  the  following  symptoms,  which  are,  however,  of 
ic  occurrence,  there  being  in  the  interval  a  perfect  uttermutaUm, 
ten  this  ceases  to  Km  the  case,  when  there  are  no  longer  perfect 
intermissions,  but  only  remissions  of  the  symptoms,  we  can  no  longer 
lesiguate  it  the  premonitory  stage,  but  must  regard  it  as  confirmed 
Lucoma. 
1.  Increased  Tension  of  the  Eyeball.9 — This  is  generally  not  very 

*  The  method  of  ascertaining  and  noting  the  degree  of  infra-ocular  tension  it 
fully  explained  in  the  Introduction,  p.  2. 
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considerable,  and  never  reaches  the  highest  degree.  In  families  in  which 
glaucoma  is  hereditary,  a  marked  increase  of  tension  is  often  met  with, 
u  in  early  life,  although  the  disease  may  not  break  out  till  a  much 
later  period,  or  even  not  at  all.  In  such  cases  there  can  be  no  objection 
to  look  upon  this  abnormal  tension  as  a  predisposing  element  of  glau- 
coma, more  particularly  if  it  be  aftftffmpaiUftd  by  hyper  me  tropia,  and  a 
disproportionat  diminution  of  the  range  of  accommodation.  It  baa 
been  supposed  by  some,  that  the  increased  degree  of  tension  always 
precedes,  for  a  longer  or  shorter  period^  the  other  symptoms  of  glau- 
coma ;  Von  Graefe  has,  however,  met  with  several  marked  exceptions 
to  this  rule.  In  some  cases  in  which  he  operated  for  glaucoma  in  the 
one  eye,  the  other  was  found  to  be  of  a  perfectly  normal  tension  at  the 
time  of  operation,  but  was  soon  after  attacked  by  glaucoma,  in  one  case 
even  by  glaucoma  fulminans.  But  au  increase  in  the  tension  of  the 
eyeball  should  always  excite  our  fnspsaotlA,  and  should  at  once  lead  us 
to  examine  as  to  the  presence  of  other  symptoms  of  glaucoma;  if  we 
find  none,  we  should  still  watch  the  eye  will  ad  warn  the  patient 

carefully  to  observe  whether  any  other  symptoms  begin  to  show  them- 
selves, e.g.,  rainbows  round  a  candle,  rapidly  increasing  presbyopia, 
periodic  dimness  of  vision,  etc,  We  must  be  upon  our  guard  against 
t  lie  bnt  too  frequent  error,  that  a  sense  of  fulness  or  tension  within  the 
eye  experienced  by  the  patient,  is  any  proof  of  the  increased  hardness 
of  the  eyeball.  For  this  feeling  of  fulness  may  exist  without  the 
slightest  increase  of  tension.  Another  frequent  error  is,  to  suppose 
that  all  acute  inflammations  of  the  eye  are  accompanied  by  an  increase 
in  the  intra- ocular  pressure.  A  careful  examination  of  ordinary  cases 
of  acute  inflammation  of  the  conjunctiva,  cornea,  iris,  etc.,  will  at  once 
prove  the  fallacy  of  this  opinion,  for  the  tension  will  be  found  normal. 
If  the  degree  of  tension  is  increased,  we  must  regard  it  as  a  dangerous 
complication,  which  is  to  be  carefully  watched,  lest  it  be  the  precursor 
of  Other  glaucomatous  symptoms. 

i,    B  • -rente  of  any   \  !  resbyojna. — As  the  persons 

attacked  by  glaucoma  are  mostly  beyond  46  or  50  years  of  age,  some 

degree  of  presbyopia  is  generally  already  present,  but  it  is  found  that 

this  often  increases  in  a  very  rapid  and  marked  manner  during  the  pre- 

munitni'y  stage  of  glaucoma;  so  that  the  patient  maybe  obliged,  in  the 

course  of  a  few  mouths,  frequently  to  change  his   reading-glasses  for 

stronger  and  stronger  ones.      This  rapid  increase    in  the  presbyopia 

appears  to  be  not  so  much  due  to  a  flattening  of  the  cornea  through  an 

increase  in  the  intra-ocular  tension,  as  to  the  action  of  this  pressure 

upon  the  nerves  supplying  the  ciliary  muscle,  thus  causing  paralysis  of 

tli*   latter.      Haffmann  has  called  particular  attention  to  the  fact  that 

hypermetrupia  very  frequently  occurs    together  with   glaucoma.       It 

•rs  probable  that  hypermetropic  eyes  are  more  prone  to  glaucoma 
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than  others  ;  hut  hypermctropia  maj  also  be  developed  in  the  coarse 
of  the  disease.     The  cause  of  this  is,  however,  still  quite  uncertain,  it 
is  probably  to  be  sought  for  in   some   changes    in   the  crystalline    lens 
(rapidly  progressiva  senile  involution),  by  which  the  refractive  poi 
of  the  latter  is  considerably  diminish 

&    1         '      5  i. — The    congestion   of   the    ciliary    veins    is 

generally  slight  during  the  premonitory  stage,  and  they  W 
that  peculiar  tortuous,  dilated  appearaiice,  so  characteristic  of  chronic 
glaucoma.      Generally,  only  I   few   ^altered,  dilated  veins    are  seen 
running- over  the  m  On  examination  with  the  ophthalmoscope, 

the  retinal  veins  are  also  found  to  be  dilated  and  tortuous,  there  may 
i  neons  venous  pulsation,  or  this  may  be  produced  by 
slighi  upon  the  eyeball. 

4.  Cloudines*  <>f  th<  .  I  —The  aqueous 
humour  is  often  found  slightly  but  uniformly  hazy,  rendering  the 
stnmture  of  the  iris  somewhat  indistinct,  and  causing  a  alight  change 
in  its  colour.  The  vitreous  humour  also  becomes  a  little  clouded,  but 
uniformly  so,  for  on  ophthalmoscopic  examination,  we  ml  dark 
masses  floating  about  in  the  vitreous  humour,  but  only  a  diffi 
cloudiness,  which  renders  the  details  of  the  fundus  more  or  less  indis- 
tni ct.  This  haziness  of  the  humours  is  very  variable  in  iti  degree  and 
duration,  sometimes,  it  is  so  slight  as  to  be  hardly  perceptible,  tit  others, 
it  is  so  considerable,  rant  any  ophthalmoscopic  examination. 
In  the  majority  of  cases,  however,  it  is  but  moderate  in  the  premonitory 
stage.  It  may  come  on  several  times  a  day,  lasting  but  for  a  few  minutes 
at  a  time,  or  it  may  be  less  frequent,  or  of  longer  durat 

5.  /  /.—On   comparing  the 
pupil  of  the  (                ■•  1  with  premonitory  symptoms  of  glaucoma,  with 

of  the   other    (supposing   this    to   bfl   healthy),  the    former  will  be 
found  somewhat  dilated  and  ting    but   slightly  on  the 

stimulus  of  light.     The  dilatation  i.  rable  as  in  the 

advanced  stages  of  glaucoma,  when  we  often  find  the  pupil  widely 
dilated  and  quite  irnnn.v*  al.h •;   its  sluggishness  is,  h  generally 

well  marl 

i.     !'■  >  /'       <  wx  a/  8i§kt, — The  patient  occa- 

sional intermittent   dimness  of   sight.      At    such    times,  surrounding 
objects  appear  railed  and  indit-  y  were  shrouded  in  a  grey 

fog  or  smoke.     The  degree  of  dimness  v.  id<  rably,  as  does  ftlau 

D  of  these  attacks;  someti?  may   last    for  several 

hours,  at  others,  only  for  a   few  minutes.     J  |    tim, ,  (bare  may 

only  exist  a  slight  r«»nti  artion  of  the  field  of  vision  ;  generally,  how. 
then-   is  only  ino  M  of  eccentric   impressions   in    I  irec- 

tions.     Although  these  obscurations  may  be  die  si tory  cloudi- 

ness of  the  aqueous  and  vitreous  humours,   they  are  gent  rally  01 
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by  disturbances  in  the  circulation  of  the  eye.  The  character  of  these 
obscurations  may  be  imitated  by  pressure  upon  the  healthy  eye,  and 
Bonders  has  found  that  the  dimness  of  vision  shows  itself  as  soon  as 
retinal  arterial  pulsation  is  produced  by  this  pressure  upon  the  eyeball. 
I  linn1  experimented  a  good  deal  upon  this  point,  and  have  arrived  at 
the  same  results.  I  have  also  found,  by  experiments  upon  myself*  that 
by  regulating  the  amount  of  pressure,  I  have  been  able  to  produce  any- 
kind  of  obscuration,  from  the  slightest,  in  which  only  the  objects  lying* 
quite  at  the  periphery  of  the  field  of  vision  appeared  somewhat  clouded, 
to  that  excessive  dimness  in  which  the  light  of  a  bright  lamp  was 
rendered  quite  unapparent.  The  increased  intra-ocuiar  pressure,  acting 
directly  upon  the  retina,  does  not,  therefore,  appear  to  be  so  much  the 
cause  of  these  obscurations ;  but  we  must  seek  for  it  rather  in  the 
impairment  of  the  circulation,  (la  stagnation  and  fulness  of  the  veins, 
and  pi fliiips,  the  emptying  of  the  arteries  (ischremia  retina?).  The  in- 
crease •  J  prCSS OVO  produces  the  Ohinges  to  the  circulation,  and  the  la' 
cause  the  obscurations.  The  truth  of  this  assertion  is  also  proven1 
the  fact  that  these  attacks  of  dimness  are  generally  brought  on  by  any- 
thing that  causes  congestion  of  the  blood-vessels  of  the  eye — for  in- 
stance, a  full  meal,  great  excitement,  long- continued  stooping,  viol 
exen 

7 .  '/'  itsir>'  nf  a  ilah,  or  BtUkbow  found  -  —This  is 
also  a  very  constant  symptom  of  the  premonitory  stage.  On  looking  at 
a  candle,  the  patient  sees  ■  coloured  halo,  or  rainbow,  round  the  Light. 
The  outer  side  of  the  ring  is  red,  the  inner  bluish-green.  This  has 
been  supposed  by  some  to  be  a  mere  physical  phenomenon,  due  to  a 
diffraction  (interference)  of  the  rays  of  light,  owing  to  some  change  in 
the  refractive  media,  especially  the  j»eripheral  portion  of  the  lens. 

It  is  seen  when  (he  pupil  is  dilated,  but  dis&j  ben  the  pal 

is  directed  to  took  through  a  small  opening.     It  may,  however,  be 
due  ;  «tion  of  the  vessels,  for  I  have  seen  nght 

on  by  stooping. 

8.  dUc  pains,  more  or  less  acute,  in  the  forehead 
Hid  temples  and  passing  down  the  side  of  the  nose,  occur  occasionally 
at  an  early  period,  but  sometimes  only  at  a  later  part  of  the  premonitory 
staff'  same  time  with  the  intermittent  obscurations-  In  some 
instaii                       however,  quite  absent. 

'..».  Tfu  <>n  is  occasionally  somewhat  contracted;  generally 

only  some  indistinctness  of  eccentric  impressions  in 

lions,  more  particularly  if  the  illumination  is  but  moderate. 

In  glaucoma,  the  cont  of  the  field,  as  a  rule,  commences  at  the 

inner  (nasal)   side,  and   extends  thence  towards  the  centre,  as  well  as 

lil,  at  a  later  stage   of  the  disease  jut  hip-,  only  a 

Small  slit-shaped  Held  is  left  at  the  outer  si 
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The  intensity  of  these  symptom**  varies  with  the  severity  of 
attack.     They  may  be  so  slight  as  to  escape  all  observation,  or  t hey 
may  be  very  marked  if  I  he  attack  is  severe,  and  tie 
added  to  the  symptoms  above  enumerated,  diminution  in  the  shv  of  the 
anterior  chamber,   arterial    pulsation,  and   indistinctness  of  t 
vision.     The   latter  symptom  may  be  absent  if  the  illumination  is 
bright,  but  becomes  evident  if  it  be  moderated. 

At    the   commencement,  these  premonitory  symptoms  only  show 
themselves  at  long  intervals,  of  perhaps  several  months,  but  gradually 
tliey    become    more    frequent.     At  first,  months  may  elapse  between 
each  attack,  then  weeks,  then  days,  and  when  they  occur  at  intervals 
of  a  few  days,    the    second    stage,  the    glaucoma    evolutum,  may  be 
expected,  although  this  may  even  occur  when   a   long  interval  en 
This  stage  may  also  be  suspected  as  close  at  hand,  if  the  pnaUBBoA 
symptoms  do  not  disappear  after  sleep,  even  of  short  duration  (Grar 
If  the  periodic  attacks  no  longer  leave  behind   them  a  normal  pupil, 
and  a  normal   acnteness  of  vision,    still    more,  if  the   optic   nerve  is 
already  cupped,  we  mnst  no  longer  designate  it  as  the  premonitory 
stage,  but  as  a   case  of  glaucoma  evolutum,  with  periodic  increase  of 
the  symptoms. 

The  premonitory  stage  may  last  for  an  indefinite  period  ;  years  may 
even  elapse  before  it  teadi  to  son  finned  glaucoma;  but  En  the  majority 
of  cases  it  does  not  extend  beyond  a  few  months,  or  it  may  pej|  over 
into  glaucoma  even  after  the  second  or  third  attack,  there  being  only 
remissions,  and  not  clear  and  well  defined  intervals  between  the 
attacks.  rues,  as  has  been  mentioned   above,  the  premonitory 

symptoms  are  so  slight  as  quite  to  escape  the  notice  of  the  patient,  par* 
tnularly   if  I  is  still  perfectly   healthy.       It  is  different) 

however,  where  one  eye  has  already  been  lost  by  glaucoma,  for  then 
(he  patient's  attention  and  anxiety  are  at  once  v  of  the 

monitory  symptoms,  and  be  early  ooosnlte  his  medical  attendant) 
fearful  lest  he  should  also  lose  the  sight  of  the  second  eye. 


In   tin    great  majority  of  cases,  as  ah  iM,  acute  inflam- 

matory glaucoma  is  preceded  by  a  more  or  less  marked  premonitory 
stage  of  varying  duration.     The  intervals  between   the   premonitory 
38  and   less  frequent,  until   the   latter  recur  perhaps 
hra  or  three   days,  or  even  every  day.     The   patient   is   then 
jueutly  at  night  time  and  after  having  passed  per* 
haps  several  sleepless  nights,  by  a  sev.  mg,  pain  in  and 

■fottnd  which  extends  to  the  forehead,  temple,  and  down  the 

corre*-[  lode  of  U  as  far  as  the  extremu  bone* 

this  pain  reaches  also  to  the  corresponding  half  of  the  head, 
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and  even  to  the  occiput,  which  causes  it  often  to  be  mistaken  for  an 
attack  of  rheumatism.  At  the  same  time  there  may  be  considerable 
constitutional  disturbance,  febrile  excitement,  and  severe  nausea  and 
vomiting,  and  these  symptoms  may  be  of  such  prominence  that  the 
patient  is  supposed  to  be  suffering  from  a  severe  bilious  attack,  and  the 
affection  of  the  eye  is  either  overlooked,  or  is  thought  to  be  dependent 
upon  this.  But  the  eye  shows  marked  symptoms  of  acute  internal 
inflammation.  The  eyelids  may  be  much  swollen,  red  and  puffy.  The 
conjunctival  and  sub-conjunctival  vessels  are  injected,  the  veins  in  par- 
ticular being  dilated  and  gorged.  There  may  also  be  very  considerable 
serous  chemosis,  which  completely  bides  the  deeper  sub-conjunctival 
vascularity  and  the  rosy  zone  round  the  cornea.  There  is  also  much 
photophobia  and  larhrytnation,  but  they  are  accompanied  by  very  little 
mucous  discharge,  and  t  tig  chiefly  of  a  thin,  frothy  character.  The  cornea 
is  clouded  on  its  posterior  surface,  being  perhaps  studded  with  minute 
opacities,  deposited  from  the  aqueous  humour.  The  sensibility  of  the 
cornea  may  be  also  somewhat  diminished,  but  this  antethesia  never 
attains  the  same  degree  as  in  chronic  glaucoma,  where  it  is  often  so 
great,  that  the  cornea  may  be  touched  or  even  rubbed  with  a  roll  of 
paper  or  the  brush  of  a  quill  pen,  without  its  being  felt.  Occasionally, 
th  e  ansDsthcsia  is  only  partial,  being  confined  to  a  certain  portion  of  the 
cornea.  This  loss,  or  diminution,  in  the  sensibility  is  due  to  the  com- 
pression nl*  I  he  m Tves  supplying  the  cornea  by  the  increased  intra-ocular 
tension,  as  is  proved  in  cases  of  acute  glaucoma,  where  the  sensibility 
at  once  returns  after  diminution  of  the  tension  by  iridectomy  or  para- 
centesis. The  sensibility  of  the  cornea  is  best  tested  by  touching 
delicately  with  a  finely-rolled  spill  of  silk  paper,  care  being  taken  to 
keep  the  eyelids  well  apart,  so  that  the  conjunctiva  is  not  touched.  In 
healthy  eyes,  the  cornea  is  so  exquisitely  sensitive  that  the  slightest 
touch  of  a  foreign  body  will  be  felt  and  resented. 

The  anterior  chamber  is  found  to  bo  somewhat  more  shallow,  the 

iris  being  pressed  forward  and  even  perhaps  in  contact  with  the  cornea, 

bbe  iiqiicus  humour  is  clouded,  the  iris  somewhat  discoloured  and  of  a 

dirty  hue, — in  some  eases  there  may  even  be  acute  iritis,  with  deposits 

of  lymph  at  the  edge  of  the  pupil, — the  pupil  is  dilated  and  sluggish, 

and  in  elderly  people  a  peculiar  green  reflex  is  often  seen,  coming  appa- 

n  the  back  of  the  eye. 

It  ha*  a  In udv  been   stated  that  this  green  reflex  was  formerly  con- 

tidfirod  as  the  principal  and  pathognomonic  symptom  of  glaucoma.      It 

i  .    tin-   following  cause: — The  lens  undergoes  certain  physio- 

feg'-i'  "or    the  age  of    forty,  amongst    others   assuming  a 

f  the  eye  of  an  elderly  person  (and  they  are  the 

»se)  is  attacked  by  glaucoma,  the  aqueous  humour 

Ikwou^.  fa  dirty,  bluish-grey  colour,  and  this  bluish-grey 
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tmt,  mixing  with  the  yellow  of  the  lane,  gives  rise  to  this  peculiar  pi 
reue*.     The  latter  is  the  more  marked  on  account  of  the  dilatation  of 
the  pupil  which  exists  in  glaucoma,  as  more  light  is    thus  reflV 
froru  the  lens,  more  particularly  its  periphery,  than  when   the  pupil   is 
of  the  normal  size.     The  greyish  haziness  of  the  vitreous  humour, 
moreover,  also  ten]-   to   increase  the  intensity  of  the  reflected    light. 

0  facts  prove  that  this  is  the  true  explanation  of  this  green  n 
1st.   If  the  anterior  chamber  is  tapped,  and  tin    ■QjOODiU  humour  ft 
oil',   tike  green  reflex  at    DnOQ    diaagpeert.      l!nd.    If  ft  youthful   eye  is 

rked  by  glaucoma,    this   reflex   is  not  risible,   for  it 
It"    iIh    kflBi  has  not  yet  acquired  a  jellM  tint,  and  in  such  a  case  the 
pupil  looks,  therefore,  only  of  a  dirty,  bluish-grey  colour. 

Tlie  eyeball  will   be   fonml  abnormally  hard.      The  r* Tractive  EG 
are  generally  so  clouded  as  to  render  an  ophthalmose  initiation 

impossible*      If  they   are,    however,   MinVirnrly  clear  to  permit 
details  of  the  fundus  being  seen,  we  tind   the  retinal  veins  dilated, 
tortuouB,  and  perhaps  pulsating ;  the  optic  disc  may  be  slightly  red- 
dened or  of  a  dirty-yellow  appearance,  and  there  is  either  spontanea  u 

rial  pulsation,  or  this  may  be  readily  produced  by  slight  pressme 
on  the  eyeball.     In  the  first  attack  of  acute  glaucoma,  no  cupping  of 
the   ..j. tic  nerve  is   found,   for   this  only  occurs   wheu   the   increased 
lor  some  time. 

Alter  iridectomy  we  generally  find  more  or  less  extensive  bfuar 
rhflw-ie  e {fusions  into  the  retina  and  choroid.  It  was  formerly  supposed 
that  they  often  exist  prior  to  the  operation,  bntt  according  to  Graefe,  this 
is  not  the  case,  except  the  glaucoma  is  secondary  to  some  hemorrhagic 
affection  of  the  retina  (e.g.,  retinitis  epopteotu 

Vision  may  be  either  greatly  impai;  hat  the  patient  is  only 

able  to  distinguish  letters  of  the  largest  type  or  to  count  linger-;,  Of  it 
may  be  lost  completely  and  suddenly,  as  at  one  stroke,  being  diminished 
to  a  mere  quantitative  perception  of  li^ht,   i.e.f  to  a  mei  • 
between   light   e»d   dark,   not  an  appreciation  of  colours  and  obje 

ises  even  this  is  lost.  The  field  of  vision  is  gene- 
rally somewhat  contracted,  often  concentrically.  The  patient  is  in  the 
most  cases  also  troubled  with  subjective  appearances  of  light,  balls  of 
lire,  showers  of  tars,  &c. 

The  impairment  of  sight  is  evidently  not  so  much  due  to  direct 
compression  of  the  nerve  fibres  of  the  retina  by  the  increased  tension, 
as  to  the  impediment  of  the  arterial  blood  supply  (ischa?mia  ret 
which  is  produced  by  the  latter.  Moreover,  Van  Graefe*  thinks  it 
probable  that  when  the  impairment  of  vision  is  very  great,  as  in  cases 
of  acute  inflammatory  glaucoma,  in  which  of  course  there  is  no  exca- 
vation of  the  optic  nerve,  the  tissue  of  the  retina   is  also  specially 


•  "A.  f.O.,"  xt,  3, 109. 
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of  tbe 

he 
oe  imBciciL  more  especiaLiT  wnen  vc  rcniGnDer  tnat 
of  glaucoma  simplex  these  retinal  \m  imwiIii^iii  do  not  occur 
iridectom j,  eTen  although  the  tension  had  been  greatlj 
he  thinks  it  probable  that  the  interrupted,  and  therefore  deiectrre,  supply 
of  arterial  blood  (which  is  evidenced  bj  the  spontaneous  «i  ha  ial  pulsa- 
tion which  is  hut  seldom  absent  during  the  glaucomatous  attack),  the 
impediment  of  the  venous  circulation,  and,  finally,  tbe  inundation  of 
the  retinal  tissue  by  the  fluids  effused  from  the  ureal  tract,  lead  to  a 
state  of  frangibiiity  (softening)  of  the  retinal  tissue,  which  frroiire  the 
occurrence  of  these  haemorrhages. 

The  inflammatory  symptoms  may  gradually  subside,  but  the  blind- 
ness continue ;  this  is,  however,  very  exceptional.  In  most  cases,  the 
inflammatory  attack  passes  off  after  a  few  days  or  weeks,  having,  per- 
haps, undergone  during  this  time  several  remissions,  and  vision  may  be 
entirely  restored.*  Such  a  temporary  recovery  may  occur  spontnneou 
or  after  treatment  by  antiphlogistics,  mercury,  opium,  leeches, 
But  the  eye  does  not  return  to  its  normal  condition;  the  anterior 
chamber  mostly  remains  somewhat  shallow,  the  iris  discoloured,  the 
pupil  dilated  and  sluggish,  the  field  of  vision  somewhat  contracted,  and 
the  tension  of  the  eyeball  more  or  less  augmented.  But  the  disease  is 
not  arrested.  The  acute  inflammatory  attacks  may  recur  again  and 
again,  leaving  the  vision  each  time  in  a  worse  condition,  and  the  visual 
field  more  contracted,  until  the  sight  is  finally  completely  destroyed. 
In  other  cases,  no  further  acute  inflammatory  attacks  occur,  but  chronic 
inflammatory  exacerbations  take  place.  Or  the  disease  may  progress 
insidiously,  without  any  apparent  recurrence  of  the  inflammatory 
symptoms.  The  eyeball  becomes  more  and  more  tense,  the  field  of 
vision  more  contracted,  often  to  a  slit  shape,  the  sight  gradually  lost, 
the  fixation  perhaps  eccentric,t  ihe  cornea  roughened  and  anaesthetic, 

•  Mr.  Pridgin  Teale  has  informed  me  of  the  interesting  fact  that  increased  glau- 
mwatrr"  tension  maj  be  relieTed  by  morphia.  He  was  called  to  a  patient  suffering 
Sju«t  seats*  glaucoma  of  a  few  hours'  duration,  and  being  unable  to  iridectomiae  for 
mimf  fcter*  later,  he  injected  one-eighth  of  a  grain  of  morphia  under  the  akin  in 
order  k»  where  the  pain.  In  half  an  hour  the  pain  had  gone,  the  dimness  of  sight, 
ejksstt  a^nnmtirf  to  blindness,  had  disappeared,  snd  on  his  seeing  the  patient  four 
*f»  i>ji»ihV  the  tension  ( +  2)  had  become  normal.  He  at  once  deferred  the 
MMtffcm  igrtil  glaucoma  supervened  a  fortnight  later. 

l  »t  taw  Iwm  central  fixation  is  meant,  tliat  a  line  drawn  from  the  object 
of  the  cornea  of  tbe  obscrrer  would  strike  his  yellow  spot ;   his 
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the  anterior  cbamber  very  small,  the  pnpil  greatly  dilated  and  fixed, 
the  iris  discoloured,  atrophied,  and  shrivelled  up  to  a  narrow  rim, 
the  subcunjinu  rival  veins  turbid  and  tortuous,  forming  loops  ronnd  Um 
cornea.  If  the  refractive  media  are  sufficiently  clear  to  permit  of  an 
ophthalmoscopic  exaxninatinn.  we  then  find  that  there  is  a  progressive 
excavation  of  the  optic  nerve,  that  the  retinal  veins  art*  dilated  »md 
tortnous,  and  that  there  is  either  a  spontaneous  or  easily  producible 
arterial  pulsation.  We  not  unfrequcntly  find,  even  after  the  disease 
has  thus  insidiously  run  its  course  without  any  inflammatory  exacer- 
bation since  the  first  acute  attack,  that  at  a  later  stage  these  inflamma- 
tory attacks,  even  of  a  very  acute  kind,  may  again  occur.  Winn 
the  disease  has  run  its  course,  and  all,  even  quantitative  percep- 
tion of  hVht  is  lost,  Von  Graefe  e;tlls  it  H  glaucoma  con 
or  "  absolutnm." 

clinics  we  meet  with  a  JUboemU  form  of  glaucoma,  in  winch 
all  the  inflammatory  symptoms  are  much  diminished  in  in  ten- 
pain  is  also  less,  nor  is  the  sight  so  much  impaired  as  in  the  acute 

rfcmnft 

Tin  very  dungerous  disease  which  has  often  been  termed  "  haemor- 
rhagic  glancoma  "  is  really  a  secondary  glaucoma  supervening  on  some 
of  the  hemorrhagic  affections  of  the  retina,  especially  retinitis  apoplectica, 
and  will  therefore  be  described  in  the  section  on  Secondary  Glaucoma. 

Von  Graefe^  has  called  attention  to  a  class  of  cases  in  which  the 
course  of  acute  glaucoma  is  most  rapid,  so  that  the  sight,  even  all 
quantitative  perception  of  light,  of  a  previously  perfectly  healthy  eye,  may 

ntirely  lost  within  a  few  hours  or  even  within  half  an  hour,  of  the 
(»ut break  of  the  disease.     He  has  termed  this   glaucoma  f>  It 

is,  however,  a  very  rare  form  indeed,  in  comparison  with  the  common 
acute  glaucoma. 

He  has  found  that  cases  of  glaucoma  fulminans  are  also  DOOUkcalfy 
distinguish.  *1  1-v  a  very  rapid  development  of  the  other  symptoms  of 
increased  intra-ocular  pressure,  viz .,  intense  ciliary  neuralgia,  rapid  dila- 
tation of  the  pupil,  soon  reaching  its  maximum  extent,  rapid  diminution 
in  the  size  of  the  anterior  cbamber,  anesthesia  of  the  cornea,  and  stony 
hardness  of  the  eyeball.  Sometimes,  however,  these  symptoms  are  not 
more  pronounced  than  in  the  common  form  of  acute  glaucoma,  and  yet 
the  sight  may  be  completely  destroyed  within  an  hour  or  two,  The 
phenomena  of  vascnlar  excitement  may  appear  simultaneously  with  the 
loss  of  sight,  but  they  occasionally  lag  behind  in  a  peculiar  mauner. 
On  ophthalmoscopic  examination,  the  aqueous  and  vitreous  will  be 
I  to  1m  J i  11'wsely  clouded,  bat  if  they  are  sufficiently  clear  to  permit 

visual  line  being  in  fact  fixed  upon  the  object.     Eccentric  fixation.  thartfpPS,  means 
-.onie  other  portion  than  the  yellow  ipot  is  directed  to  I  >,sring  retained 

more  sensibility  tlian  the  macula  lutca.  •  M  A.  f.  O.,"  riii,  2. 
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the  details  of  the  fundus  to  be  seen,  a  considerable  overfulness  of  the 
retinal  veins  will  be  observed.  Diminution  in  the  size  of  the  arteries 
excavation  of  the  optic  nerve  appear,  comparatively,  very  rapidly.  Von 
Graefe  has  in  one  case  noticed  the  latter  in  a  very  deep  form,  even  within 
a  few  weeks  after  the  outbreak  of  the  disease.  He  thinks  we  must 
assume  that,  in  this  form,  the  increase  in  the  tension  is  either  more 
considerable  or  more  sudden  than  in  the  ordinary  cases.  On  account 
of  the  great  stagnation  in  the  venous  circulation  of  the  eye  in  these 
cases,  iridectomy  is  often  followed  by  extensive  hemorrhage  into  the 
retina  and  choroid. 


2.— CHRONIC  INFLAMMATORY  GLAUCOMA. 


This  disease  may  be  insidiously  developed  from  the  premonitory 
stage.  The  premonitory  symptoms  become  more  frequent,  and  con- 
tinue for  a  longer  period  ;  the  intermissions  arc  of  less  duration,  until 
there  are  no  longer  any  distinct  intermissions,  bnt  only  remissions,  and 
the  disease  gradually  and  almost  imperceptibly  passes  over  into  chronic 
glaucoma  j  the  eye  assuming  the  same  condition  as  it  did  in  the  &i 
form,  after  the  conclusion  of  the  inflammatory  process,  li  becoi 
more  and  more  tense,  until  it  may  at  last  assume  a  stony  hardness 
(T.  3),  so  that  it  cannot  be  dimpled  by  oven  a  firm  pressure  of  our  finger. 
The  subconjunctival  veins  become  dilated  and  tortuous,  the  sclei ■< 
assuming  in  the  late  stages  of  the  disease  a  peculiar  waxy  hue,  which 
is  due  to  atrophy  of  the  subconjunctival  tissue,  and  to  a  diminution  in 
the  calibre  of  the  subconjunctival  arteries.  The  cornea  gradually  loses 
its  sensibility  more  and  more,  frequently,  however,  only  in  certain 
portions.  It  also  becomes  flatter.  The  anterior  chamber  becomes 
shallow,  the  aqueous  humour  clouded,  and  this  turbidity  may  change 
with  great  rapidity,  occurring,  perhaps,  several  times  a  day.  It  may 
be  produced  by  any  excitement  or  fatigue,  often  coming  on  after  a 
full  meal,  excessive  exercise,  etc.  The  iris  is  pushed  forward,  so  as  to 
be  perhaps  almost  in  contact  with  the  cornea.  It  is  dull  and  dis- 
coloured, its  fibrillae  being  more  or  less  obliterated,  and  not  showing  a 
clear  and  distinct  outline.  The  pupil  is  widely  dilated,  an 
immoveable  or  extremely  sluggish  on  the  stimulus  of  light.  The  Bel<| 
of  vision  becomes  greatly  contracted,  assuming,  perhaps,  a  slit  shapr. 
As  has  been  before  pointed  out,  the  contraction  of  the  held  inglaut  • 
begins,  as  a  rule,  at  the  inner  side,  extending  from  thence  upwards  and 
downwards,  so  that  the  outer  portion  is  the  last  to  become  affected* 
<n  progressively  deteriorates,  Hie  fixation  often  becomes  eccentric, 
and  finally  the  sight  may  be  complt  fcroyed,  so  that  not  even  a 

remnant  of  quantitative  perception  of  light  is  left,  even  although 
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light  be  intensified  by  means  of  a  powerful  biconvex  lens.  On  ophthal- 
moscopic examination,  we  find  that  the  fundus  always  appears  more  or 
less  clouded,  often  to  such  an  extent  as  to  prevent  our  distinguishing 
the  do tui Is  of  the  background  of  the  eye.  This  haziness  is  due  to  opacity 
of  tin-  :i<|ueous  and  vitreous  humours,  and  in  some  cases  also  of  the 
cornea  and  lens,  But  if  the  media  remain  sufficiently  clear  to  permit  of 
an  examination,  we  find  the  retinal  veins  widely  diluted  and  tortuous, 
the  arteries  diminished  in  calibre,  and  presenting  either  a  spontaneous 
or  easily  producible  pulsation;  the  optie  iktvd  more  or  less  deeply 
cupped,  and  tbe  vessels  displaced  at  its  periphery.  The  chief  end 
characteristic  difference  between  the  acute  and  the  chronic  inflammatory 
glaucoma  is,  that  the  latter  may  lead  to  even  complete  destruction  of 
sight,  without  any  symptoms  of  severe  inflammation  or  great  pain. 
There  may  only  be  insidious  attacks  of  chronic,  frequently  recurring 
inflammation,  leading  gradually  to  loss  of  sight.  At  6 rat  these  inflam- 
matory attacks  may  be  intermittent,  occurring  iderable  intervals, 
whereas  later  they  may  only  show  remissions.  In  other  cases  again,  after 
the  eye  has  been  suffering  for  some  time  from  these  insidious  chronic 
inflammations,  it  may  l>c  suddenly  attacked  by  a  severe  acute  exacer- 

'•n,  causing  very  great  pain  and  suffering.  These  acute  exacer- 
bations may  recur  again  and  again,  and  the  pain  may  be  so  severe  that 
recourse  must  be  had  to  an  iridectomy  for  its  relief,  even  although  there 
is  no  chance  of  restoring  any  si^ht.  In  such  instances,  the  patient 
and  his  friends  must  be  warned  beforehand  that  the  operation  is 
performed  for  the  sake  of  giving  any  sight,  but  only  in  order,  if  possible, 
U> relieve  the  pain.  In  many  cases,  particularly  if  the  iridectomy  be 
made  sufficiently  targe,  the  relief  may  be  permanent;  in  others,  it  is 
only  temporary.  When  speaking  of  acute  glaucoma,  it  was  mentioned 
that  after  the  first  acute  attack,  the  disease  might  gradually  pass  over 
into  chronic  inflammatory  glaucoma,  no  fresh  acute  attack  occurring, 
but  only  chronic,  latent,  inflammatory  exacerbations. 

When  the  disease  has  run  its  course,  and  all  Bight  is  lost,  Von 

lefb  termB  it  "glaucoma  absolutum."  Then  any  chance  of  benefiting 
the  sight  by  an  operation  is  Diet  The  lens  frequently  becomes  opaque, 
assuming  the  peculiar  greenish  hue  so  characteristic  of  glaucomatous 
cataract.  The  glaucoma  absolutum  may  exist  for  a  length  of  time 
without  the  eye  undergoing  any  changes,  except  that  atrophy  of  the 

i  choroid,  and  optic  nerve  become  more  and  more  apparent.  In  other 
cases,  frequent — often  very  acute  and  violent— inflammatory  symptoms 
show  themselves,  accompanied  by  intense  ciliary  neuralgia  and  head- 
ache. In  the  last  stages  of  the  disease  other  changes  occur;  the  iris 
becomes  reduced  to  a  narrow  streak,  the  cornea  opaque  and  softened, 
more  particularly  in  its  central  portion,  and  lnemorrhugic  effusions 
place  into  the  anterior  chamber,  the  vitreous  humour,  and  the  inner 
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tisanes  of  the  eyeball.  Sclerotic  staphylooiata  are  formed,  a  ad  suppu- 
rative inflammation  may  even  occur,  leading  to  atrophy  of  the  globe. 
Von  Graefe  calls  this  the  stage  of  glaucomatous  degeneration.  In  it, 
iridectomy  no  longer  proves  a  sure  remedy  for  the  inflammatory  com- 
plication* Generally  the  sight  is  completely  3 tLietimes  the  one 
eye  may  be  lost  from  chronic  inflammatory  glaucoma,  or  from  the  appa- 
rently non- inflammatory  form  (glaucoma  simplex),  and  the  other  be 
attacked  by  acute  glaucoma. 


3.— GLAUCOMA  SIMPLEX  (BONDERS).* 

This  disease  was  for  a  long  time  considered  as  distinctive  from 
glaucoma,  with  which  it  was  supposed  to  have  nothing  in  common  but 
the  excavation  of  the  optic  nerve,  and  was  originally  described  by 
Von  Graefe  under  the  title  of  "  Amaurosis  with  excavation  of  the  optic 
nerve." 

The  course  of  the  disease  is  often  exceedingly  insidious,  so  that  it 
may  be  considerably  advanced  before  the  patients  pay  any  particular 
attention  to  it,  supposing,  but  too  frequently,  that  the  increasing  weak- 
ness of  sight  is  Buuply  owing  to  old  age.  Though  this  impairment  of 
vision  may  be  noticed  also  for  distance,  it  makes  itself  particularly  felt 
in  reading,  writing,  sewing,  etc.,  and  convex  glasses  are  found  but  of 
slight  assistance*  There  is  generally  no  premonitory  stage,  for  the 
intermittent  obscurations,  rainbows  ronnd  a  candle,  etc.,  are  mostly 
due  to  some  slight  inflammatory  attack,  accompanied  by  cloudiness  of 
the  refractive  media. 

The  external  appearance  of  the  eye  may  be  perfectly  healthy.  The 
refractive  media  may  be  quite  clear,  the  cornea  sensitive,  the  anterior 
chamber  of  the  mn  inul  size,  the  iris  healthy  and  not  discoloured,  or  but 
very  slightly  so,  this  being  only  apparent  on  comparison  with  the  iris 
of  the  other,  healthy  eye ;  the  pupil  perhaps  slightly  dilated  and  a  little 
sluggish.  But  the  eyeball  is  generally  found  to  be  abnormally  tense, 
and  with  the  ophthalmoscope  we  observe  that  the  optic  nerve  shows  a 
glaucomatous  excavation.  Sometimes  this  increase  in  tension  varies 
greatly,  being  very  marked  at  one  time,  and  hardly,  if  at  all,  apparent 
at  another ;  it  is  of  great  consequence,  therefore,  to  examine  such  eyea 
frequently,  and  at  different  periods  of  the  day.  There  is  still  a  good 
deal  of  discrepancy  of  opinion  as  to  the  invariable  presence  of  inci 
tension  of  the  eyeball  in  this  form  of  glaucoma.  Some  assert,  that 
tension  is  always  increased  in  all  cases  of  glaucoma  simplex ;  others, 
again,  think  that  although  this  undoubtedly  does  occur  in  the  majority 
of  cases,  yet  that  in  others  it  is  absent.     Von  Graefe,  in  particular, 

•  Haffmami,  "  Archiv,,"  viii,  2. 


OLaUOOMA    SIMPLEX, 


508 


maintains  that  the  intra-ocular  tension  is  not  in  all  cases  increased  in  a 
marked  manner.  He  thinks  that  the  occurrence  of  glaucomatous 
excavation  of  the  optic  nerve,  without  any  marked  increase  in  the 
tension  of  the  eyeball,  may  be  explained  thus: — That  perhaps  the 
reacting  pow«  optic  papilla  varies  in  different  individuals,  per- 

haps also  at  difierent  ages.     Just  a*  iritiH  and   iridocyclitis  serosa  may 
occasionally  be  observed.  particularly  in  young  individuals,  to  exist  ful- 
some length  of  time  with  an  unmmtakeable  increase  of  tension,  without 
any  excavation  ;  may  not,  OH    the  other  hand,  the  power  of  resists 
of  the  opt  ,  bo  absolutely  (?)  or  relatively  so  diminished,  that  on 

exceedingly  slight  increase  of  tension,  not  exceeding  the  normal  range 
of  variation  of  tension,  may  already  cause  an  excavation  '-—But  every, 
even  the  most  considerable  increase  of  tension,  requires  to  act  some 
time  before  it  leads  to  cupping.  The  truth  of  this  ii  shown  in  cases  of 
acute  glaucoma,  where  there  is  no  cup  directly  after  the  first  acute 
attack,  although  this  may  have  lasted  for  some  weeks,  during  wh 
ii,.  inrra-o,  uli  r  ftansvm  was  greatly  increased.  In  glaucoma  fulminans 
it  different,  for  there  it  appears  bo  lUjJOl f  WH  early.  Bnt  a 
loii^-eontinued,  though  slight,  increase  of  t«  II  lead  gradually 

m  excavation  of  the  optic  nerve,  which   increases  more  and  tnori 
depth;   I  tt  become   interrupted    at  its  edge,  and 

spontaneous  or  easily  producible  arterial  pulsation*  The  veins  appear 
dilated,  and  perhaps  somewhat  tortuous.  It"  the  tension  continues, 
optic  nerve  gradually  atrophies,  the  arteries  become  diminished  in 
calibre,  and  complete  blindness  may  supervene.  It  is  found  that  if  the 
increase  in  tension  is  very  slow  and  gradual,  the  excavation  of  the 
Opifc  nerve  may  become  very  considerable  in  depth,  without  the  sight 
or  field  n    being  markedly  impaired.       i  I    intra-ocular 

generally  the  th>t  symptom  of  glaucoma  simplex, 
being  accompanied  perhaps  by  a  relatively  rapid  increase  of  presbyopia, 
and  some  hypermetropia;  gradually,  however,  the  optic  nerve  becomes 
capped,  and  these  symptoms  may  last  for  a  considerable  time  without 
others  supervening.  It.  KMM  caj,es,  howevt  r,  the  augmented  tension 
may  exist  for  a  long  period  without  the  presence  of  other  glaucomatous 
symptoms. 

Occasionally  glaucoma  simplex  may  run  its  course,  even  to  complete 

blindness,    without    the  appearance   of  any   inflammatory  symptoms. 

disease  slowly,  bfl  progresses,  the  eyeball  becomes  more  and 

BON  limi,  'ho  cornea  anuMthi  I  interior  chamber  narrower, 

vess«  r  he   pupil  dilated  and  sluggish,  the 

ad  veins   gorged,  the  arteries  diminished   iu   calibre,  and  perhaps 

_,,  the  optic  in  ply  supped   And   whitish   in  colour,  the 

il  field   more  and  mope  emit  racfed,  and  the  sight  finally  dOftlB 

In  such  instances,  the  course  of  tin  Ham  that 
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i ght  of  the  eye  (if  the  other  is  perfect)  may  be  completely  lost, 

without  tin-  patient  being  aware  that  there  is  anything  the  matter  with 

BOS  he  closes  the  good  eye,  and  then  he  discovers  the  blind- 

MHOl  tin-  other,  and  thns  often  supposes   that  the  vision   has  been 

duIj  l.i.     On  being  questioned,  he  may  perhaps  remember  that 

he  occasionally  experienced  slight  pain  in  and  around  the  eye,  which 

lupposed  to  lw  rheumatic;  that  it  sometimes  became  a  little  flushed 

and  waten ,  which  wis  attributed  to  a  cold;  but  otherwise  he  noticed 

nothing    peculiar.     This    may  not   only  occur   amongst  the   humbler 

OS,  following  pursuits  which  require  but  little  employment  of  the 
Mi^lit  in  reeding,  tewing,  etc.,  as  amongst  labourers;  but  it  may  even 
occur  amongst-  men  uf  literary  habits  and  avocations,  employed  for 
tunny  hours  daily  in  reading  and  writing. 

Hut  iu  the  majority  of  cases,  inflammatory  symptoms  show  them- 
selves during  tlie  progress  of  the  disease,  and  these  may  assume  an 
rirnic,  i  eh  tonic,  or  an  intermittent  type.  They  present  the  same 
eliiin  in  acute  or  chronic  inflammatory  glaucoma;  rapid  diminu- 

tion of  vision,  obscurations,  rainbows  round  a  candle,  augmentation  of 
tension,  dullness  of  the  aqueous  and  vitreous  humours,  etc.  Sometimes, 
l< m ever,  these  inflammatory  symptoms  may  not  appear  until  the 
disease  has  long  run  its  course,  and  the  sight  lias  been  completely  lost, 
in  other  cases,  they  may  be  bo  transitory  as  to  escape  our  observation,, 
and  their  previous  existence  may  not  be  ascertained,  except  by  a  very 
el -e  examination  into  the  history  of  the  case.  Where  manifest  symp- 
toms of  inflammation  are  apparently  wanting  in  a  case  of  glaucoma 
simplex,  the  condition  of  the  other  eye,  if  healthy,  should  be  ascer- 
tained;  and  then,  on  a  comparison  of  the  two,  we  may  often  dc 
slight  ohangei  fa  BBS  colour  and  structure  of  the  iris,  and  plight  hazi- 
ness of  the  aqueous  humour  of  the  effected  eye.  which,  but  for  this  com- 

-on,  would  have  escaped  our  attention.  Von  Graefe  also  points  out 
the  necessity  of  examining  such  patients  at  a  period  of  the  day  most 

nsreblfl  for  the  observance  of  any  inflammatory  symptoms,  and 
points  out  the  fait,  that  whilst  the  inflammatory  symptoms  in  iritis,  etc., 
particularly  the  deepen  injection,  become  commonly  more  apparent 
soon  after  sleep,  the  reverse  obtains  in  glaucoma,  for  here  they  become 
the  more  prominent  the  longer  the  patient  keeps  awake,  more  particu- 
larly if  he  remains  up  beyond  his  customary  tunc  lor  retiring  to  bed. 
He  mentions  an  interesting  case,  illustrative  of  the  peculiar  transitory 
character  which  the  inflammatory  symptoms  may  occasionally  assume. 
The  right  eye  of  the  patient  in  question  ordinarily  presents  a  perfectly 
healthy  appearance,  but  for  several  years  past,  it  assumes  a  well-marked 
glaucomatous  condition  when  he  has  been  playing  cards  for  some  length 
of  time,  and  only  then.  On  such  occasions,  the  anterior  chamber  be- 
comes shallower,  the  aqueous  humour  diffusely  clouded,  the  pupil  some- 
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what  diluted  and  sluggish,  the  retinal  veins  dilated,  particularly  towards 
the  edge  of  the  optic  disc,  and  arterial  pulsation  may  be  produced  by 
the  faintest  pressure  upon  the  eyeball;  together  with  these  symptoms, 
there  is  indistinctness  of  vision,  surrounding  objects  appearing  to  bo 
covered  by  a  veil  or  cloud.  Not  till  the  following  morning  have  all 
these  symptoms  disappeared,  then  the  sight  is  again  normal  (No.  1  of 
Jager's  types  at  12  inches),  and  the  increase  in  the  tension  of  the 
.  vi  Uill,  which  was  very  manifest  during  the  attack,  is  no  longer 
appreciable. 

Glaucoma  simplex  as  a  rule  attacks  both  eyes,  almost  symmetrically, 
bat  at  a  more  or  less  considerable  interval. 

Haflmann  considers  that  glaucoma  simplex  is  identical  with  Hm 
premonitory  stage  of  glaucoma  of  Von  Graefe,  and  maintains  that  all 
the  symptoms  enumerated  as  existing  in  the  premonitory  stage,  are 
present  in  glaucoma  simplex  ;  but  I  think  it  of  the  greatest  practical 
importance  to  maintain  the  existence  of  a  premonitory  stage,  for  we 
find,  after  ail,  that  its  course  is  generally  very  different  from  that  of 
glaucoma  simplex.  The  pivmnnitory  stage  may  exist  even  for  many 
years  without  producing  any  glaucomatous  changes  in  the  eye,  the 
symptoms  may  only  show  themselves  at  long  intervals,  and  in  their 

i  missions  the  eye  may  be  perfectly  healthy  ;  or  they  may  recur  at 
more  frequent  int<  id  pass  over  into  acute  or  chronic  glaucoma. 

In  other  cases,  they  may  pass  over  into  developed  glaucoma  after  only 
w  premonitory  attacks.  Besides  this,  we  find  that  the  most 
brilliant  results  of  iridectomy  are  to  be  expected  in  the  preimmilory 
stage;  but  this  is  by  no  means  the  case  in  glaucoma  simplex,  for  here 
the  results  of  iridectomy  differ  in  a  very  peculiar  and  important 
manner. 


4— SECONDARY  OH  CONSECUTIVE  GLAUCOMA, 

We  find  that  certain  diseases  of  the  eye  may  in  their  progress 
me  complicated  with  glaucoma,  the  eye  then  presenting  glauco- 
i  'US  symptoms  superadded  to  those  of  the  original  disease.  Indeed, 
according  to  Von  Graefe,  there  is  hardly  any  inflammatory  disease  of 
the  eye  which  may  not  in  its  course  give  rise  to  secondary  glaucoma. 
Thin  is,  however,  far  more  apt  to  occur  in  those  diseases  which,  whilst 
running  their  typical  course,  are  prone  to  cause  fluctuations  in  the  eye 
tension,  than  in  those  in  which  tin-  hitter  is  u>>\  affected.  Thus  diffuse 
corneitis  becomes  more  frequently  complicated  with  secondary  glaucnma 

i  the  c i re m ai scribed  infiltration  of  the  0 
choroiditis  accompanied  with  vitreous   opacities,  than  the  disseminated 
choroiditis.9     Amongst  the  diseases  in  which  secondary  glaucoma  most 
•  "  A.  f.  O.,"  iv,  3,  12L 
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frequently  supervenes  are,  1.  Diffuse  corneitis,  and  anterior  staphyloma 
of  the  cornea.  2.  Iritis  serosa,  and  iritis  complicated  with  considerable 
posterior  synechia.  3*  Traumatic  cataract.  4.  Dislocation  of  the  lens. 
5.  Serous  choroiditis.  6.  Sclerectasia  posterior ,  7.  Intra-ocular  tumours. 
8.  Ha?morrhiigic  affections  of  the  retina. 

A  fuller  account  of  this  subject  will,  however,  be  found  in  the 
sections  in  which  these  different  diseases  are  treated.  With  regard  to 
the  secondary  glaucoma  supervening  upon  retinitis  apoplectica,  I  most, 
however,  briefly  call  the  attention  of  the  reader  to  some  of  the  most 
important  pointa.  This  complication  is  particularly  met  with  in 
persons  beyond  middle  age,  of  a  very  full  habit,  and  affected  with  more 
or  less  extensive  sclerosis  of  the  coats  of  the  arteries.  The  disease 
commences  as  retinitis  apoplectica,  and  after  this  has  existed  for  from 
one-half  to  six  months  (Graefe),  secondary  glaucoma  supervenes,  which 
may  either  assume  a  very  pronounced  and  acutely  inflammatory  charac- 
ter, in  which  case  it  is  often  accompanied  by  the  most  intense  ciliary 
neuralgia;  or  it  may  appear  in  the  Bonn  of  glaucoma  simplex,  the  in- 
crease in  the  tension  being  very  gradual,  acute  inflammatory  exacerba- 
tions occurring  only  at  a  later  stage*  The  disease  is  often  accompanied 
by  hiemorrhngie  illusions  into  the  vitreous  and  aqueous  humours ;  and 
during  an  acute  paroxysm  the  sight  may  be  suddenly  lost,  this  being 
probably  due  to  a  hemorrhagic  detachment  of  the  retina.  Von  Graefe 
points  out  the  fact,  that   in  such  cases  the  application  of  atropine  may 

krate  the  outbreak  of  the  glaucoma.*     He  also  states  that  in  I 
thirds  of  the  cases  of  glaucoma  supervening  on  hemorrhagic  retinitis, 
the  outbreak  occurred  between  the  fourth  and  the  tenth  week  after 
the  first  functional  disturbance  of  the  eye.    Hence,  the  longer  the  tenth 
week  has  passed,  the  less  chance  is  there  of  secondary  glaucoma. 


But  glaucoma  may  also  complicate  diseases  which  stand  in  no  casual 
relation  to  it.  Thus  it  may  supervene  upon  senile  cataract  or  upon 
cerebral  unaWMBB.  In  the  former  case,  the  cataract  should  never  be 
removed  at  the  same  time  that  the  iridectomy  is  made  for  the  relief  of 

*  That  atropine  will  sometimes  cause  an  outbreak  of  glaucoma  in  cases  of  intra* 
ocular  tumour,  and  acute  oiacerbatious,  in  chronic  glaucoma  wa«  pointed  out  by 
Von  Graefe,  in  "A.  f.  0..M  xiv,  3t  117.  Dr.  Derby,  of  Boston,  has  also  related  two 
cases  in  which  the  instillation  of  atropine  was  directly  followed  by  an  outbreak  of 
acuto  glaucoma  ('•  Transactions  of  American  Opbthalmologieal  Society,"  1869).  I 
have  likewise  met  with  a  few  such  instance!.  In  one  case,  the  patient  had  lost  the 
loft  cje  from  chronic  glaucoma,  and,  complaining  of  slight  premonitory  symptoms  in 
the  right,  atropine  was  applied  to  the  latter.  I  briefly  examined  the  eye  with  the 
ophthalmoscope,  and  within  24  hours  a  severe  attack  of  acute  glaucoma  occurred. 
These  facts  should  warn  us  not  to  employ  atropine  unnecessarily,  to  be  careful  as  to 
its  extreme  purity,  and  to  make  any  ophthalmoscopic  examination  as  brief  and  as 
little  trying  to  the  eye  as  possible. 
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the  glaucoma,  for  in  case  any  vitreous  humour  should  be  lost  during 
the  extraction  of  the  lens,  it  might  very  easily  give  rise  to  severe  intra- 
ocular haemorrhage.     BOBM  months    should  elapse   between    the    I 
operations,  in  order  that  the  improvement  in  the  circulation,  tension, 
and  nutrition  of  the  eye  may  become  thoroughly  established.* 

5.— OPHTHALMOSCOPIC  SYMPTOMS  OF  GLAUCOMA. 


The  characteristic  ophthalmoscopic  symptoms  of  glaucoma 
pulsation  of  the  central  vessels  of  the  retina,  and  m  of  t la- 

optic  nerve  (vide  p.  41$). 

The   stasis  in  the   venous   circulation  of  the  retina  is  often 
considerable,  the  veins  are  dilated   and  tortuous,  the  smaller  vein 
assuming  a  corkscrew  appearance ;  if  the  stasis   be   very   great,  the 
larger  venous  branches  may  even  show  peculiar  bead-like  swellings. 
This  is,  however,  very  rare,     I  have  seen  one  case  in  which  there  was 
a  distinct  tendency  ta  ■  filings,  but  Lichreich  figures  a  case,  in 

Ins  n  Atlas  d'l  )plifh;tl;  in  which  it  existed  in  the  most  marked 

manner.  After  diminution  of  the  pathological  increase  in  the  intra- 
tagn&tfofl  in  the  venous  circulation  ceases,  the 
calibre  of  the  veins  diminishes  in  size,  and  they  lose  their  tortuosity. 
fttt  instance,  after  the  performance  of  iridectomy  and  the  consequent 
diminution  in  the  tension  of  the  eyeball,  we  frequently  have  an  oppor- 
tunity of  observing  the  change  in  the  venous  circulation.  Thus,  extensive 
retina]  ecchymoses  are  perhaps  met  with,  and  the  veins,  which,  before 
the  operation,  were  very  dilated  and  swollen,  are  now  much  diminished 
in  size  and  paler.     The  i  •  in  glaucoma  appear  very  thin 

and  small,  and  much  paler  than  in  the  normal  eye. 

Whilst  spontaneous  venous  pulsation  (vide  p.  325)  may  occur  in 
normal  eyes,  spontaneous  arterial  pulsation  is  only  observe*!  if  the 
intraocular  tension  is  markedly  increased.  The  arterial  pulsation  is 
synchronous  with  the  radial  pulse,  but  slightly  later  than  the  carotid 
pulsation.  It  is  confined  to  the  disc,  and  presents  a  rapid  to-and-fro 
movement,  and  a  rhythmical  tilling  and  emptying  of  the  arteries.     The 

*  It  is  mi  interesting  fact  that  glaucoma  may  alto,  in  ran)  instance*,  become 
developed  in  an  eye  in  which  the  lens  is  absent,  and  this, a*  lias  been  pointed  out  by 
t  liber  die  Wiener  Augcnklinik/'  p.  155),  i»  an  important  point  with 
regard  to  the  theory  that  the  beneficial  <  '  «  ctomy  in  glaucoma  is  due 

to  it*  relief  of  I  In1  irritation  and  teaming  of  the  ir»»,  which  occur  when  the  lil 
together  with  the  lens,  is  pressed  forwards  owing  to  the  increased  intra  ocular  ten- 
sion. Now,  in  two  cases  of  glaucoma  in  eyes  without  a  lens,  the  anterior  chamber 
was  deep  and  the  iris  lying  in  its  normal  plane,  so  that  there  could  be  no  question 
-  being  teazed  or  irritated  by  pressure.  Heyiuaun  also  reports  some  cases  of 
glaucoma  becoming  developed  in  eyes  in  which  the  lens  was  absent  k"  K\.  Monat*.," 
1867). 
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arterial  diastole  takes  less  time  than  the  systole,  and  is  characterized  by 
a  rapid,  jerky  entrance  of  a  column  of  blood  into  a  previously  empty 
twbqL 

6.—ON  THE  NATURE  AND  CAUSES  OP  THE  GLAUCO- 
MATOUS PROCESS. 

The  true  nature  and  cause  of  the  glaucomatous  process  are  still 
involved  in  some  obscurity  and  doubt.  In  the  great  majority  of  cases 
of  glaucoma  there  are  marked  inflammatory  symptoms,  but  it  must  be 
freely  admitted  that  we  do  sometimes,  although  far  more  rarely,  meet 
with  cases  of  glaucoma  simplex,  in  which  no  inflammatory  symptoms 
can  be  detected.  Indeed  it  is  the  latter  fact  which  causes  all  the  diffi- 
culty, for  we  can  easily  explain  the  increased  tension*  and  all  the 
symptoms  which  follow  in  its  train,  as  due  to  an  inflammatory  origin  ; 
but  we  cannot  as  satisfactorily  explain  what  constitutes  the  primary 
cause  of  the  inaronpod  tension  in  glaucoma  simplex,  which  leads  to  the 
gradual  loss  of  sight  from  excavation  and  degeneration  of  the  optic 
nerve  Without  any  appearance  of  inflammation.  In  the  inflammatory 
forms  of  glaucoma,  the  seat  of  the  inflammation  is  chiefly  in  the  uveal 
tract,  the  choroid,  ciliary  body,  and  the  iris.  But  other  structures,  such 
as  the  cornea,  sclerotic,  and  retina  may  subsequently  become  involved. 
This  irido-choroiditis  causes  an  increase  of  serosity,  more  especially  in 
the  vitreous  humour,  and  an  augmentation  of  the  iutra-ocular  tension  [ 
the  latter  giving  rise  to  all  the  glaucomatous  symptoms  described  above. 
Together  with  this  increase  in  the  volume  of  the  vitreous  humour, 
there  exists  in  glaucoma  a  diminution  in  the  power  of  absorption,  and 
this  may  explain  why  these  serous  effusions  are  not  removed,  as  in  other 
forma  of  choroiditis,  by  an  increased  activity  of  the  absorbents.  Atten- 
tion has  been  called  by  some  writers  to  the  fact,  that  the  sclerotic 
appears  peculiarly  rigid  and  unyielding  in  glaucoma,  and  it  has  been 
supposed  that  this  is  not  unfrequently  congenital  or  hereditary,  and 
may  form  a  predisposing  element  to  glaucoma.  Now,  if  such  an 
abnormal  rigidity  of  the  sclerotic  exists,  we  can  easily  understand  how 
any  rapid,  though  slight  augmentation  in  volume  of  the  contents  of  the 
eyeball,  must  not  only  give  rise  to  a  disproportionate  increase  in  the 
intra-ocnlar  tension,  but  must  also  augment  the  tendency  to  stagna- 
tion in  the  blood-vessels.  Coccins  has  found  in  a  case  of  glaucoma, 
that  the  sclerutie  hud  undergone  fatty  metamorphosis,  and  he  thinks 
that  the  affection  of  the  sclerotic  may  perhaps  have  been  the  cause  of 
the  increased  intra-ocular  tension.  There  can  be  no  doubt  that  the 
rigidity  of  the  sclerotic  plays  a  very  important  part  in  glaucoma.  For 
we  find  that  in  youthful  individuals,  in  whom  the  sclerotic  is  more 
elastic  and  yielding,  an  increase  of  the  intra-ocular  tension,  dependent 
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upon  some  inflammation  of  the  ureal  tract,  may  exist  for  Bonn-  I 
without  exerting  any  deleterious  effect  upon  the  optic  nerve  or  ret 
The  sclerotic  perhaps  yields  a  little,  as  a  whole,  before  this  increased 
tension  and  adapts  itself  to  it,  or  it  may  become  slightly  bulged  at  a 
lifl  point ;  whereas,  in  older  persons,  in  whom  the  sclerotic  is  more 
firm,  rigid,  and  unyielding,  the  existence  of  an  increase  in  the  intra-ocular 
tension  is  much  more  dangerous,  for  it  soon  causes  the  least  resistant 
tissue  (in  this  case  the  optic  nerve)  to  yield  before  it,  and  become  exca- 
vated. Von  Graefe  attaches  very  great  importance  to  the  part  played  by 
the  sclerot  ie  in  the  pathogenesis  of  glaucoma,  especially  glaucoma  sim- 
plex. With  reference  to  this  point  he  says  :• — "  The  v  i  y  fact  that  in 
glaucoma  simplex  inflammatory  processes  do  >  mnnises 

with  the  supposition  that  the primai  disease  is  furnished  by 

some  tissue,  in  which  the  interchange  of  material  is  slow,  and  a  certain 
degree  of  vascular  torpidity  exists."  ....  "Just  as  in  other 
disturbances  of  innervation,  our  attention  is  being  more  and  more 
directed  to  those  portions  of  the  course  of  the  nerves,  iu  which  | 
free  action  is  threatened  by  an  osseous  or  tendinous  point  «»f  transit 
(as  we  now  attribute  numerous  forms  of  neuralgia  and  par. 

•steal  irritation  at  these  p nuts)  ;  it  appears  to  me  that,  with  regard 

;>e  ciliary  nerves,  it  is  just  their  passage  through  the  sclerotic  which 

ilrm.ojus  the  most  careful  study.     I  should  not  be  inclined  to  suspect 

La  rigidity  or  pathological  contraction  of  the  sclerotic  (whether 

Km  difluse  or  limited  to  certain  points)  as  causing  glaucoma,  from 

its  giving  rise  to  a  direct  compression  of  the  contents  of  the  eyeball,  or 

to  narrowing  or  occlusion  of  the  venous  emissaries ;  but  rather  been 

the   nerves,  containing  the  secretory  filaments,    which  pass  through 

it,  thus  suffers  certain  impediment  in  their  function,  which  must  weigh 

in  the  mil 

When  considering  the  ditFercnt  forms  of  glaucoma,  we  had  frequent 
occasion  to  point  out  the  great  variations  in  I  t   the  inflam- 

matory symptoms.  We  saw  that  in  acute  glaucoma,  the  inflammation 
might  be  very  severe  during  the  first  attack,  but  that  after  its  sub- 
sidence, the  inflammatory  exacerbations  might  assume  an  insidious, 
chronic  character,  and  the  disease  gradually  pass  over  into  glaucoma 
absolutum,  without  the  recurrence  of  any  acute  attack.  Again,  that  in 
the  chronic  form  the  inflammatory  symptom-  Ml  the  outset,  be 

but  little  marked,  but  that  in  the  course  of  the  disease  acute  exacer- 
bations, even  of  a  very  severe  character,  might  show  themselves.  In 
the  third  form  (glaucoma  simplex),  it  was  stated  that  the  disease  might 
occasionally  run  its  course  without  the  apparent  occurrence  of  any 
inflammatory  Bymptoms — the  eyeball  beoom  y  hard,  the  optic 

•  -  A.  t  O.,"  xv,  3,  210. 


510 


GLAUCOMA, 


nerve  deeply  excavated,  the  sight  destroyed — but  the  refractive  media 
remaining  perfectly  clear.  But  in  the  vast  majority  of  cases  of  glaucoma 
simplex,  inflammatory  symptoms,  of  varying  severity,  do  show  them- 
selves during  the  progress  of  the  disease.  Now,  on  account  of 
fact  that  glaucoma  simplex  may  occasionally  run  its  course  without  the 
apparent  presence  of  any  inflammatory  symptoms,  and  on  account  of 
the  increased  tension  being  sometimes  the  first  manifest  symptom  of 
the  disease,  it  has  been  supposed  by  Donders  that  the  inflammation  ia 
not  the  integral  part  of  the  glaucomatous  process,  but  only  a  compli- 
cation, which,  though  occurring  in  the  majority  of  cases,  need  not 
necessarily  be  always  present.  He  considers  the  increase  in  the  intra- 
ocular tension  as  the  essence  of  the  disease,  and,  therefore,  the  glau- 
coma simplex,  which  runs  its  course  without  any  inflammatory  symptoms, 
as  the  primordial  type  of  the  disease  ;  and  he  thinks  that  the  acute  or 
chronic  inflammation  which  shows  itself  in  the  majority  of  cases  of 
glaucoma  is  but  a  complication,  which  is  of  secondary  importance,  and 
not  necessary  to  the  glaucomatous  process.  He,  therefore,  speaks  of 
glaucoma  simplex,  and  glaucoma  cum  ophthalmia.  The  anomaly  in 
the  secretion  of  the  fluids  of  the  eye  he  thinks  due  to  an  abnormal 
irritation  of  the  nerves  regulating  the  intra-ocular  secretion.  Now 
from  some  very  interesting  and  ingenious  experiments  made  by 
Dr.  Wegner  (A.  f.  O.,  xii,  2,  1),  it  appears  cerium  thai  the  vaso-niotor 
nerves  of  the  iris,  and  in  all  probability  those  of  the  choroid  also,  are 
furnished  by  the  sympathetic.  He  found  in  experiments  upon  rabbits 
that  a  division  of  the  sympathetic  in  the  neck  leads  to  a  dilatation  of 
tin-  rowelfl  of  the  iris  and  choroid,  and  a.  diminution  of  the  intra-oc.ular 
pressure.  It  may  consequently  be  assumed  that  irritation  of  the 
vaso-motor  nerves  would  produce  an  increase  in  the  intra-ocnlar  pa 
sure.  But,  as  Wegner  states,  the  latter  experiment  is  extremely 
difficult  and  uncertain,  on  account  of  the  impossibility  of  regulating 
the  degree  of  irritation  with  snJncient  delicacy,  The  intimate  relation 
between  the  branches  of  the  fifth  supplying  the  eyeball  and  the  sympa- 
thetic, easily  explains  bow  an  irritation  of  the  former  may  be  reflected 
to  the  sympathetic,  and  thus  eause  an  hypersecretion  of  fluid  within  the 
eye,  and  an  increase  in  the  intra-ocular  pressure.  In  this  way  the  cases 
of  glaucoma  simplex  are  readily  explained.  Such  cases  have  been 
observed  by  Hutchinson*  and  Horner. t  In  one  case  of  Horner's  the 
attacks  of  neuralgia  were  simultaneously  accompanied  by  glaucomatous 
symptoms.  The  numerous  and  very  interesting  experiments  performed 
by  Drs.  v  Hippel  and  GriinhagenJ  on  animals,  chiefly  rabbits  and  C 
have  shown  that  the  fifth  nerve  exorcises  the  greatest  influence  on  the 
infra-ocular  tension,  and    it  would  appear  that    its  action   is  twofold: 

•  "R,  L.  O.  H.  Rep,/'  iv  unci  v.  t  "A.  f.  O./'  xii,  2, 

X  u  Kl.  Momtabl,"  1868,  381  j  vide  »Ibo  "  A.  f.  G.,"  xiv,  ft,  219,  and  xv,  1,  265. 
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1  It  directly  dilates  the  vessels  going  to  the  eye  ;  2.  It  gives  rise  to 
ati  increased  effusion  of  fluid  in  the  posterior  portion  of  the  eyeball,  a 
fact   which  is   proved  by  the  persistent  increase  -ion. 

They  found  that  the  third  nerve  only  in  so  far  influences  then 
ocular  tension,  as  it  causes  contraction  of  the  rttrtfTTfia]  muscles  of  the 
mid  that  the  sympathetic  exerts  no  influence  whatever. 

Dr.  Adainiuk,*    on   the  other  hand,   maintains  very    strongly    the 
opinion  that  the  intra-ocular  tension  depends  upon  the  lateral  pres- 
in  the  vascular  system,  and  is  solely  influenced  by  the  sympatic 

It  has  also  been  urged  that  inflammatory  glaucoma  (glaucomatous 
ophthalmia)  cannot  occur  primarily  in  a  hitherto  healthy  eye,  that  an 
increase  in  the  tension  of  the  eyeball  pre-existed;  that,  in  fact,  glau- 
coma simplex  had  aps  qaite  unknown  to  the  patient,  ami 
that  th<-  inflammation  supervened  upon  this.  But  we  sometimes  meet 
with  cases  of  acute  glaucoma  in  which  there  was  no  trace  of  increased 
tension,  or  any  other  glaucomatous  symptom,  prior  to  the  outbreak  of 
the  disease.  Thus  Von  Graefe  mentions  cases  in  which  he  has  ope- 
rated for  glaucoma  upon  the  one  eye,  tl  e  other  being  at  the  time  of 
operation  of  quite  a  normal  degree  of  tension ;  and  yet  the  latter  wai 
soon  after  attacked  by  glaucoma,  in  one  case  even  by  glaucoma  ful- 

■Mfc     He  thinks,  moreover,  that  the  mere  increase  of  tension  should 
be  a   premonitory  stage,  lor  even  a  consider- 
able increase  of  tension  may  exist  for  an  indefinite  period  without  the 
appearance  of  other   glane  symptoms.     In   families   m    which 

glaucoma  tl  hereditary,  an  increased  resistance,  often  of  a  marked 
decree,  exists  even  in  infancy,  and  the  disease  may  not  show  itself  till 
middle  age,  or  even  not  at  all 

The  question  whether  the  inflammation  \te  but  of  secondary  import* 
ance  Of  not,  i>  one  of  much  QOfteeqttODOa      The   great    difficulty   lies   in 
those  cases  (although  they  are  but  rare)  in  which  we  find   the  gh< 
matous   disease  running  its  course  without 

symptom  of  inflammation  ,  far  if  this  be  possible,  then,  indeed,  we  can- 
not look  upon  the  inflammatory  symptoms  as  the  -  nop;  i,f  the 
disease. 

With  regard  to  this  subject  of  the  origin  of  glaucoma  simplex,  Von 
Graefet  has  very  recently  expressed  his  opiuion  in  the  following  ter 
— "  If  th  d  doubts  as  to  the  theory  of  glaucoma  formerly  found 

r  chief  support  in  the  supposition  that  the  same  cause  which  kindles 
the  inflammatory  changes  of  the  typical  glaucoma,  also  gives  rise  to 
simple  increase  of  tension,  these  iloabts  have  now  fallen  into  the  back- 
ground, partly  n  it  of  our  more  extended  knowledge  of 
evolution  of  the  secondary  glaucomas,  and  partly  in  consequence  of  the 
modifications  which  have  very  lately  been  made  in  the  theory  of  in  flam- 
•  "  XL  MonaUbl.,"  1868,  392.  f  '•  A.  f.  O./'  xr,  8, 108. 
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illation.  For  if  we  observe  in  a  certain  form  of  secondary  glaucoma, 
for  instance  after  dislocation  of  the  lens,  to-day  a  simple  increase  of  the 
tension,  to-morrow  inflammatory  cloudiness  of  the  refracting  media, 
and  thus  both  appearing  alternately,  according  to  the  more  energ- 
action  of  the  cause  {e,gn  the  mae  considerable  movements  of  the  lens), 
we  must  surely  be  convinced  of  the  identity  in  the  nature  of  both  forms, 
and  of  the  existence  of  differences  varying  simply  in  degree,  according 
to  the  intensity  and  duration  of  the  cause ;  for  if  it  is  admitted  that  the 
form  of  glaucoma  which  commences  with  opacity  of  the  media  is  inflam- 
matory, I  think  we  cannot  deny  this  nature  to  the  other,  which  g 
hand  in  hand  with  it,  although  for  the  sake  of  distinction  this  may  very 
well  be  termed  "  the  non-inflammatory  "  or  "  simply  secretory,"  But 
still  more  is  the  supposition  of  a  difference  purely  of  degree  strengthened 
by  the  theory  of  inflammation  advanced  by  Cobxiheim,  which  once 
more  brings  the  essence  of  inflammation  within  the  territory  of 
abnormal  secretion.  If,  through  the  influence  of  some  cause  which 
suddenly  and  powerfully  affects  the  vascular  system,  a  considerable 
effusion  of  cell-elements  takes  place  into  the  fluids  of  the  eye,  a  visible 
opacity  is  thereby  produced.  Whereas  if  the  admixture  is  less  con- 
si  dcrable,  and  takes  place  under  a  more  tardy  and  less  intense  action 
of  the  cause,  the  transparency  of  the  media  need  not  be  visibly  affected. 
In  such  instances  it  often  only  requires  i  very  slight  additional  impn] 
e.g,}  the  congestion  arising  during  the  process  of  digestion,  to  increase 
the  opacity  to  such  a  degree  as  to  render  it  apparent/'  lie  i  e  of 

opinion  that  we  must  presume  that  in  glaucoma  simplex  there  exists  in 
the  eye  iipernwnvnf  iftwtihif,  and  must  consider  it  to  be — from  the  exact 
similarity  of  ita  course  and  of  the  results  of  treatment— a  second 

urnia  dependent  upon  a  varying,  or  at  least  not  uniformly  localized 
intra-oeutar  cause.  This  intra-ocular  cause  is,  however,  still  shrouded  in 
obscurity,  but  it  seems  that  special  attention  ought  to  be  paid  to  the 
condition  of  the  sclerotic,  both  in  clinical  and  anatomical  investi- 
gations.* 

I  [«•  thinks  that  in  the  cases  of  glaucoma  simplex  a  lengthened  obser- 
vation will  generally  show  us  that  transitory  inflammatory  exacerbations 
(perhaps  of  a  very  ephemeral  nature)  do  mostly  occur.  Such  exacer- 
bations may  be  but  very  slightly  marked,  and  easily  escape  the  attention 
of  the  patient  or  his  medical  attendant;  or  they  may  but  occur  at 
certain  periods,  or  be  produced  only  by  certain  causes,  as,  for  example, 
in  the  case  mentioned  above,  in  which  they  only  came  on  whenever  the 
patient  played  at  cards.  The  absence  of  any  externally  visible  symp- 
toms of  vascularity  is  no  proof  of  the  non-existence  of  internal  inflam- 
mation, for  the  ophthalmoscope  constantly  reveals  to  us  the  presence 
of  even  considerable  inflammation  of  the  choroid  and  retina,  without 
♦  "A.  f.  O.,"  xv,  3,  211, 
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the  existence  of  any  increased  vascularity  of  the  external  tunics  of  the 
eyeball.  The  haziness  of  the  aqueous  nnd  vitreous  humours,  wliieh 
may  arise  during  such  an  ephemeral  exacerbation,  may  likewise  be  so 
slight  and  delicate  as  to  escape  detection  with  the  ophthalmoscope,  for 
we  know  that  fine  diffuse  opacities  of  the  NgUflOOfl  humour  arc  often 
quite  invisible  by  transmitted  light.* 

Glaucoma  is  a  disease  of  old  age,  being  most  frequently  met  with 
between  the  aevs  of'  $0  ami  GO,  'ml  it  may  oeenr  even  at  ft  irmeh  later 
peri  but  seldom  observed  in  enrly  life  or  bflAfft  the  age  of 

Von  Graefe  believes  that  the  predisposition  of  old  age  to  glaucoma  is 
chiefly  due  to  two   causes  :f    1.  The  same   degree  of  increased  tens 
mora  quickly  produces  an  excavation  of  the  optie  n^rve  in  oM  persons ; 
wliieh  is   probably  owing  to  the  diminution  of  the  resistance  of  the 
papilla.     B.  The    increase   of    tension  becomes,  c&teris  paribus,  more 
quickly  developed  in  old  ngt\  wliieh  is  very  likely  due  to  the  fart 
the  secretory  filaments  contained  in  the  Ciliary  nerves  are  in  a  condition 
more  prone  to  irritation,  when  they  pass  throngh  a  rigid  senile 
than  when  they  traverse  a  more  v  yielding   sclerotic.     This 

hypothesis  would  also  tend  to  explain  the  llni  ihat  gfalOOm*  occurs 
mora    frequently   in    hypermet:  in    in    myopic   eyes,  as  without 

doubt  the  sclerotic  is  more  rigid,  especially  at  the  poial  wIhtc  the 
ciliary  nerves  pass  through  it,  in  h  \  permetropes  than  myopes. 

Females  appear  to  be  much  more  subject  to  glaucoma  than  males, 
and  it  is  most  apt  to  occur  soon  after  the  cessation  of  mend rn.it imi. 
We  find  that  the  males  who  an  I  by  glaucoma  frequently  so 

from  gout  or  disorders  of  the  digestive  organs,  and  are  often  subject  to 
haemorrhoids.      There  is  no  doubt  that    g  v  the  uitlam- 

matory,  may  be  hereditary,  ami.  as   has  been   already   m  the 

eyes  of  the  individual  members   of  families   in  which    this  disease  is 
hereditary,  often  show,  even  in  early  life,  a  peculiar  [ttOretSO  in  the 
tension,  and  rigidity  of  the  sclerotic  ;  and  these  symptoms  may  e 
for  many  years  without  any  glaucomatous  outbreak.     Von  GraefeJ  has 
remarked  the  int.  that  when  already  several  generations 

have  been  affected  with  glaucoma,  the  outbreak  occurs  earlier,  in 
middle,  or  even  the  first  period  of  life.     In  some  of  these  eases  of  here- 
ditary glaucoma,  the  premonitory  stage  may  last  for  8,  U>,  or  rven   1»» 
years. 

We   have   st  t    glaucoma  may   appear  as  a  primary  or  a 

secondary    disease.     In    the   former   case,  it    may  occur   aftc 
external  injuries,  or  without  any  apparent-  external  or  internal  cause. 

i f,. mm! ion  upon  this  interesting  and   important  subj. 
refer  the  reader  to  Too  Graefe'a  and  Dr.  HaiTmann's  papers  on  Glaucoma, "  A.  I 

t  u  A.  f,  O.,*  xf,  3,  230.  I  Ibid.,  228. 
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It  always  attacks  one  eye  first,  and  may  remain  confined  in  t 
bat  when  once  the  one  eje  has  become  affected  by  glaucoma,  there 
great  tendency  in  the  disease  to  invade  the  other  also.  We 
therefore,  always  prepare  such  a  patient  for  the  eventuality — the 
likelihood  even — of  the  other  eye  becoming  also  affected.  By  careful 
and  judicious  treatment,  and  by  abstinence  from  excessive  fatigue  and 
exertion  of  the  eye,  much  may  be  done  to  retard  the  attack,  and  to 
break  its  force.  The  nature  of  the  glaucomatous  process  in  the  first  eye 
is  generally  no  criterion  as  to  the  form  which  may  occur  in  the  other. 
We  find,  for  instance,  that  the  first  eye  may  be  suffering  from 
simplex,  or  chronic  inflammatory  glaucoma,  and  the  other  be 
by  the  acute  form,  or  even  by  glaucoma  fulminans.  The  time  which 
may  intervene  before  the  second  eye  becomes  affected  varies 
sometimes  a  few  days  only  elapse,  in  other  cases  many  months,  or 
years.  In  the  secondary  glaucoma  which  may  supervene  upon  an< 
affection  (traumatic  cataract,  irido-choroiditis,  etc.),  this  dispositioi 
extension  of  the  disease  to  the  other  eye  is  far  less  than  in  the  prii 
form  \  but  still  snch  a  tendency  docs  exist,  and  may  be  called  into 
ty  by  any  injury  to,  or  operation  upon,  the  sound  eye, 
• 
7.— PROGNOSIS  OF  GLAUCOMA,  ETC. 

If  the  disease  be  left  to  itself,  or  be  treated  by  inefficient 
tii<  prognosis  is  most  unfavourable,  as  it  leads  sooner  or  later 
destruction  of  sight.  The  old  treatment,  which  consisted  in  leeching, 
cupping,  mercury,  opium,  etc.,  fails,  and  is  sure  to  fail,  in  staying:  the 
progress  of  the  disease.  The  acute  inflammatory  attack  may  subside 
under  the  use  of  these  remedies,  or  even  without  any  treatment  what- 
ever ;  the  inflammatory  symptoms  may  diminish,  the  refractive  media 
again  become  transparent,  the  sight  restored,  and  the  patient  and  hie 
medical  attendant  may  deceive  themselves  with  the  fond  hope  that  the 

jcrous  disease  has  passed  away  and  is  cured.  But  this  is  not  so. 
Sooner  or  later  the  eye  again  becomes  attacked,  perhaps  by  acute  ex- 
acerbations, perhaps  by  insidious  chronic  inflammations,  which  gradual  I  j 
lead  to  total  and  irremediable  blindness. 

29m  ohief  ind  moot  important  indication  in  the  treatment  is  the 
diminution  of  the  abnormally  increased  iutra-ocular  tension,  for  as 
long  as  this  exists  we  cannot  hope  to  arrest  the  progress  of  the  disease. 
Paracentesis  of  the  cornea  has  long  ago  been  tried  in  the  treatment  of 
glaucoma,  and  has  lately  been  again  strongly  recommended  as  a  cure 
for  this  disease ;  but  we  know  that  its  effect  is  but  transient,  tb;i 
relieves  the  intra-ocular  t  r  a  short  time,  but  that  this  relief 

is    not    permanent,    for   the   latter    (as    well   as   other  glaucoma l 
symptoms)  soon  manifests  itself  again.     Division  of  the  ciliary  muscle 
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(as  it  lias  been  touted)  has  also  been  much  vaunted  as  a  cure 
for  glaucoma.  That  it  may  temporarily  relieve  tension  by  causing 
the  escape  of  the  aqueous,  ami  p  f  dome  of  the  vitiv  <»nr, 

cannot  be  denied  ;  but  tapping  tin-  chamber  will  do  the  same 

thing.     If  a  considerable  amount  lows  off,  the 

tension  may  even  be  permanently  diminished*  Hut  the  escape  of 
vitreons  in  glaucoma  is  a  thing  to  be  avoided  if  possible,  ai  to  be 

desired  or  courted;  for  we  find  that  the  loss  of  vitreous  (for  instance, 
in  the  operation  of  extraction    of  Otthutt  eye 

more  prone  to  chronic  inflammatory  affections  of  the  choroid,  aeeom- 
panied  by  opacities  of  the  vitreous  humour,  etc.  At  present  no  evidence 
has  been  atappoitm  of  this  operation  that  would 

if  our  placing  it  side  by  wide  with  iridectomy  in  the  treatment 
of  glaucoma. 

Iridectomy,  on  the  other  hand,  lias  been  proved  to  diminish  (and  in 

vast  majority  of  cases  perm  im-nth  l  the  abnormally  increased 
intra-ocular  tension.  The  admirable  results  of  this  operation  in  the 
treatment  of  glaucoma  have  long  admitted  of  no  doubt,  tested  and 
endorsed  as  they  have  been  by  moBt  of  the  distinguished  oculists  of 
Europe. 

Some  opposers  of  the  operation  have,  apparently,  thought,  th 
supporters  claimed  far  power  of  restoring  Bight  in  all  cases  of 

glaucoma,  whate\  stage  or  nature  might  be.     But  none  of  its 

advocates  have  ever  done  »•  y  have  only   upheld  its  curative 

era  in  those  cases  in  wluch  irreparable  changes  in  the  structures  of 

tt  taken  |  xtent  of  the  benefit  which  may 

be  expected  I  ^tomy  will,  therefore,  depend  upon  the  stage  sjftd 

I  of  the  disease,  in  which  it  is  had  recourse  to.  It  may  be  laid 
dotfQ  as  an  axiom,  that  the  sooner  the  operation    if   performed  when 

premonitory  symptoms  have  become  marked  and  frequent,  or  after 
break  of   rli    disease,  the  better ;  so 
it  had  time  to  produce  material    changes  in  the  structures  ol 
organ.     Let  us  now  shortly  consider  what   prognosis  may  generally  be 
given  of  the  beneficial  effects  of  iridectomy  in  the  various  stages  and 
forms  of  glaucoma. 

Th  >   i  . —As  long  as  the  premonitory  symptoms  o  n  I 9 

occur  at  distant  intervals  and  the  intermissions  are  complete,  the  eye 
returning  to  its  normal  condition  during  the  intervals,  we  may  postpone 
peration  with  safety.  We  should,  however,  warn  the  patient 
against  any  excessive  fatigue  or  exertion  of  the  eyes,  and  their  <\ 
to  very  bright  light  or  rapid  changes  of  temperature;  against  every* 
thing,  in  fact,  that  may  produce  hyperemia  and  irritation  of  the  organ, 
which  may  thus  hasten  the  outbreak  of  the  disease.     His  must 

abstain  from  excesses  of  every  kind.     But  the  system  of  lowering 

2  i 


from  gftllWWIt  18  Oat 
nore  particulariy  if  ther  are  rliierty. 
patients  should  be  placed  spots 
sod  even    perhaps  generous  do 
dlowance  of  utiirmlsfits,  the 
habits  sod  the  cnniiiiian  af 


the    UlieTIUUOJion*  are  no   longer  on mplete.  hot  there  ore 

he  periodic  obscnrnOons. 
too  indications,  occur  at  short  intervals   of  a  day  tr  trwo 

0  becomes  unpaired,  or  the  Sold  even  emttraeted,  *be 
teasels  congested,  and  the  eyebaD  tense,  it  wosJd  be  dangerous  to 

operation  any  longer.     The  acute  attach  is  then  probably 

foretell  what  its  severity  may  be,  and  whether   it 
sot  burwt  forth  in  a  very  aente  form,  even  that  of  glaucoma 

oj|  to  such  serious  lesions  of  the  air  adores  as  jfiipfly 

lie  integrity  of  the  organ,  before  noiOMiiim 
lined.     Bnt  there  is  another  reason  why  we  should 
V  the  scote  outbreak  of  the  disease,  far  we  cannot  be  carlo 

1  affection  may  gradually,  and  perhaps  almost 
Osylilily,  pass  over  into  chronic  glaucoma  with  excavation  of  the 

*oeh  a  deterioration  of  the  retina  sod 
times  the  a  may  then  prove  of  bat  little  avaiL     If 

f  is  performs  i  I  he  premonitory  stage,  when  the  symptom 

he  attacks  frequent,  hnt  before  any 
change*  hare  taken  ptare,  the  prognosis  is  most  favourable 

rusted,  and  too  sight  of  the  eye  saved. 
i  rrflamnist/  prognosis  im  also  favourable,  if 

the  opera'  mod  sufficiently  early.     If  the 

toes  very  rapidly,  if  the  ai^lit  is  already 

4  light,  or  if  the  visual  held  is  much 
ration  would  be  most  dangerous,  an 
•ild   I  in  performed  at   once.     We   may   generally  expect  a  nearly 

bad  recourse  to  within  a  fortnight  after 

i coma;  always  remembering,  however,  thai 

perception  oi  tost  still  be  present. 

y  wait  to  long,  as  there  is  always  a  risk 

go  serious  changes.     Von 

be  (act,  that  the  immediate  necessity 

of  the  inflammatory 

u  of  the  pain,  or  the  amount  of  increased  I 

not  greatly  iuipai  t 

i*  still  ahl  vpe,  the  operation  may  be  post- 

-*oBO0OMU)  or  two.     But  in  the  interim,  the 
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patient  must  be  closely  and  anxiously  watched,  an  J  if  rapid  diminnl 
of  vision  occurs,  no  further  delay  must  be  permitted  imee  the 

question  may  arise,  whether  a  patient  Bofferiog  from  an  attack  of  a< 
glaucoma  may  be  permit  ted,   if  necessary,  to  undertake  a  journey  in 

the  operation  perfbn  her  he  may  be  safely 

allowed  to  wait  until  the  inflammation  has  subsided,  and  the  eye  has 
again  become  M  quiet."     Here  I  mu  y  noga  t he  necessity  of 

delaying,  for    if  the   journey  1  Q  the  inflammation  is 

allayed,  the  eye  may  be  found  to  be  irretrievably  lost.  The  jour 
would  have  proved  far  less  dangerous  than  the  delay.  But  even  if 
most  favourable  event  should  ocem\  if  the  inflammation  should  sab- 

and  the  eve  apparently  gagiin  its  former  condition,  we  know  bo)  boo 

well  that  the  disease   is   not   cured,  that  it  will  sooner  or  later  recur, 

either  in  the  acute  form   Of   as   chronic   jjaucoiiiu.       In    tin 

the  progress  may  be  so  insidious  thai  serious  and  irreparable 

in  the   optic    nerve,  the   retina,  and    the    coats    of   the  vessels    B 

have  occurred,  before  the  p  m  attracted  to  the  state  of 

his  e 

In  at  I  as  toon  a- 

The  structures  undergo  Mich    great  and  rapid  changes,  that  the 
feet  of  the  operation  may  UOA  ven  when    it   is   perforated 

within  <i  riir  outbreak  of  the  disea  m  a 

case  of  Von  fJraefe's. 

In  those  cases  of  acute  glaucoma  in  which  the  pain  is  very  in: 
and  there  ifl  much  inclination  to  vomit,   but  the  impairment  of  vision  ia 
only  '\  Von  Graefe  thinks  it  may  be  better  to  wait  a  day  or  two 

before  performing  iridectomy.      Hen-   he  emj»!  subcutaneous 

injection  of  morphia,  gr,  J  to  J,  in  the  region  of  the  temple*  in  older  to 
tire  a  good  night's  rest,  and  to  quiet  the  nervous  system  before 
operating.     But  if  we  give  chloroform  th  ion  need  not,  I  think, 

be  postponed  on  this  account.  In  fact,  iridectomy  proves  the  best  anti- 
phlogistic, and  its  beneficial  effects  in  acute  glaucoma  are  most  marked 
and  brilliant  if  it  be  performed  sufficiently  early.  The  tension  is  gene- 
rally greatly  diminished  directly  after  the  operation.  In  the  next  few 
days  it  may  increase  aj  tie,  but  than  it  subsides  spontaneously 

rmul  standard.   The  anterior  chamber  is  either  re-formed  very 
shortly  after  the  iridectomy  e  Hist  few  days.    The  relief  of  the 

often  agonising  pain  is  generally  immediate;  patients  soon  fall  i 
tranquil  and  refreshing  sleep,  after  having  perhaps  passed 
jpleae,  miserable  nights;  the  inflammatory  symptoms  rapidlj 

rht  is  greatly  improved,   putlj  from  the  diminution  in  the  intra- 
>n,    and    partly  from   the  escape    of  the   turbid  aqueous 
humour.     This  improvement   rapidly  increases  during  the  ti 
night,  and  is  generally  due  to  the  absorption  of  the  retinal  eeehymosee 
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h    occurred    during    the   operation.     The    improvement  of  si^ht 
reecho*  its  maximum  extent  about  two  month*  a:  ■  If 

the  Utter  ha*  been  performed  sufficiently  <  arly,  via  ion  in  generally  per- 
fectly restored,  the  patient  being  able   to  road  the  wry  finest  print 

,  of  course,  the  proper  glasses,  if  be  is  presbyopic),  and  t' 
provement  m.  in  the  va*t  majority  of  cases,  permanent.  Such  a  result 
may  even  be  expected  np  to  with  in  a  fortnight  after  the  oat  break,  i£  at 
thi:  the  opem '  •  was  still  good  perception  of  light  and 

no  Coiuudcrable  QflllliriCltfflll  "f  the  field. 

In  the  late  stages  of  acute  glaucoma  the  results  of  the  operation 
In  such  cases,   *  uosi*  will  depend  upon  the  extent 

b  the  degenerative  I  in  fchfl  tissues  have  already  ad i 

Tin-  prognosis  may  be  asfOfUmMa  bf  aha  viMual  ft  y  modern 

ed,  more  particularly  if  the  con  tract  ion  i*  not  slit-shaped 
in  centred,  and   rial  greatly  iiupaii 

especially  if  <  I.  pends  upoi  he  refracts 

media  and  metered  in'  rjerall; 

mily  rtatore  in  excellent  and  useful  e 

f  be  panUBMl     1«  Si  different,  howeve: 
t  ad,  Bspeoftily  if  it  he  slit-shaped,  if  the  fixatu 
is  eccentric,  vision  mu  y  of 

•  tractive  media,  but  to  an  already  conn 
.»|it;i  iofsdon  of  the  retina     Here  th  is  mi 

be  guarded,   for  although   the  opct  uofa  even  in  mn-h 

cases,  tli'   pood  results  may  sometimes  n  ant,  bnl 

e-rndunlly   J«»wt   n^ain,  atttnv    through   recurrence  of   inflammatory 
attacks,  tgli   progressive  excavation  and  atrophy  of  the  o 

Shi  prognosis  of  Uu  f  iridectomy  is  eitremely  bad  in  (hi 

aec«  11  evening  upon  1  Hemorrhagic  affi 

'i-ralled    hsfmoiThagic  glauooin i)       Oily    m    very 

bancs*  is  there  any  permanent  JHiptfiiTiiiiwnTt.  generally  the  opera 
given  rial  fco  I  great  increase  in  the  hspmnrrhagiu  •  (fusions,  which  may 

t  khrongb  into  the  ritraoua,  rapidly  destroy  the  last  a/Umax 

e  such  excruciating   p  the  eyeball  has  to  hi 

iHcd  a»  the  only  modi  of  relieving  the  patient  from  hii  agony*    V< 

m  ijuHe  abandoned    the   <.|h  ration    in    this   form   of  glaucoi 

It  i  fcion,  however,  whether,    in  those  cases   in  which  flat 

has  already  lout  fehi  eyef  we  may  not  afford   bin  the  last 

tndoperal  Qg  him  well,  I  »f  the  but  too  probable 

UN 

fw  ■  '  the  prognosis  must  also  b< 

>*easeish  insidioua,  that  the  patients 

il  aid  until  i  lombJo  chaiigua  have  taken 
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place  in  the  tissues,  more  particularly  the  optic  nerve  and  retina. 
Iridectomy  will,  however,  generally  arrest  the  disease,  and  preserve  the 
existing  amount  of  vision,  or  even  improve  it.  This  is  particularly  the 
CA06  if  the  fixation  is  still  central,  the  sight  not  too  much  mi  paired,  the 
optic  Dam  not  deeply  excavated,  and  the  field  of  vision  not  slit-shaped, 
but  contracted  laterally  or  concentrically.  In  such  cases,  the  progress 
of  the  disease  and  of  the  structural  changes  is  generally  stayed,  and 
the  existing  amount  of  vision  permanently  preserved.  The  beneficial 
effects  of  the  operation  are,  however,  lur  more  slowly  dev ripped  than 
in  acute  glaucoma.  Months  elapse  before  the  improvement  has  reached 
its  maximum  degree,  or  before  we  can  be  certain  that  the  effect  will  be 
permanent.  But  even  when  the  field  is  greatly  contracted  and  the 
fixation  very  eccentric,  we  may  yet  occasionally  be  able  permanently  to 
preserve  a  certain  amount  of  sight,  enough  perhaps  ko  •  n.dile  the  patient 
to  find  his  way  about.  And  even  this  little  must  be  looked  upon  as  a 
great  boon  in  comparison  with  total  blindness.  Bat  in  such  cases,  the 
effect  of  the  operation  is  sometimes  only  temporary,  the  tension  of  the 
eye  again  increases,  the  vision  slowly  but  steadily  deteriorates,  leading 
at  last  to  complete  loss  of  sight  This  is  far  more  frequently  due  to 
progressive  atrophy  of  the  optic  nerve,  than   to  a  I  M  of  the 

glaucomatous  symptoms.  Should  a  recurrence  of  the  glaucomatous 
inflammatory  symptoms,  with  incn  ion,  take  place,  the  op* 

tiott  may  be  repeated  with  benefit     This  is  |  rly  the  case  *  I 

the  original  iridectomy  has  not  been  sufficiently  large,  or  the  iris  has 
not  been  removed  quite  op  to  its  ciliary  insertion.  The  second  irid«  •<•- 
tomy  should  be  made  diametrically  op]  as  to  cut 

the  two  halves  of  the  iris  from  I  -n  performed  this 

nd  operation  with  much  advantage  in  obstinate  cases  of  glaucoma. 
Yon  Graefe  also  speaks  highly  of  it,  and  it  appears  to  have  more  effect 
than  if  the  second  iridectomy  is  made  beside  the  first. 

Yon  Graefe  has  called  attention  to  the  fact,  that  a  whitish  discoloura- 
tion of  the  optic  nerve  (which  is  generally  a  symptom  of  progressive 
atrophy)  sometimes  occurs  in  glaucoma,  and  even  increases  in  intensity 
for  some  months  after  the  operation  (particularly  in  cases  of  some 
standing),  without  endangering  the  sight.  The  discolouration  progresses 
up  to  a  certain  point,  and  then  remains  stationary.  It  is  only  dangerous, 
when  this  increasing  whiteness  is  accompanied  by  a  simultaneous 
(oration  of  vis i 
liven  in  those  cases  of  glaucoma  which  are  not  accompanied  by 
manifest  inflammatory  symptoms  (glaucoma  simplex),  we  find  that 
mostly  ir id e i •  t < ' m y  p  i\>  v  e  s  I  1  lere,  as  in  chronic  glaucoma,  the 

misfortune  often  is,  that  the  patient  does  not  apply  until  the  disease 
has  far  progressed.  If  only  one  eye  is  ahYcu-l,  this  may  be  nearly 
lost  before  the  patient  even  discovers  that  anything  is  the  matter 
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wbich  occurred  during  the  operation.  The  improvement  of  sight 
reaches  its  maximum  extent  about  two  months  after  the  operation.  If 
the, latter  has  been  performed  sufficiently  early,  vision  is  generally  per- 
fectly restored,  the  patient  being  able  to  read  the  very  fine- 

h,  of  course,  the  proper  glasses,  if  he  is  presbyopic),  and  this  im- 
provtmieni  is,  in  the  vast  majority  of  cases,  permanent     Such  a  rr 
may  even  be  expected  up  to  within  a  fortnight  after  the  outbreak,  i£  at 
the  time  of  the  operation,  there  was  still  good  perception  of  light  and 
no  considerable  contraction  of  the  field. 

In  the  late  stages  of  acute  glaucoma  the  results  of  the  operation 
vary.  In  such  cases,  the  prognosis  will  depend  upon  the  extent  to 
wliich  the  degenerative  alterations  in  the  tissues  have  already  advanced. 
The  prognosis  may  be  favourable  if  the  visual  field  is  only  modern: 
contracted,  more  particularly  if  the  contract imi  is  not  slit-shaped  but 
concentric,  the  fixation  central,  and  vision  not  very  greatly  impaired, 
eially  if  the  impairment  depends  upon  cloudiness  of  the  refractive 
media  and  increased  intra-ocular  tension.  The  operation  will  generally 
not  only  restore  an  excellent  and  useful  amount  of  vision,  but  this 
improvement  will  mostly  be  permanent.  It  is  different,  however,  if  the 
field  is  greatly  contracted,  especially  if  it  be  slit-shaped,  if  the  fixation 
is  eccentric,  vision  much  impaired,  and  the  latter  due,  not  to  opacity  of 
the  refractive  media,  but  to  an  already  considerable  excavation  of  the 
optic  nerve  and  deterioration  of  the  retina.  Here  the  prognosis  must 
be  guarded,  for  although  the  operation  may  do  much  <  KMsh 

Base 8,  (In-  Lr<"-»«i  results  nun   sometimes  nut  be  j» rmanent,  bul  the  light 
be  gradually  lost  again,  either  through  recurrence  of  inflammatory 
attacks,  or  through  progressive  excavation  and  atrophy  of  the  O] 
nerve. 

The  prognosis  of  the  effect  of  iridectomy  is  extremely  bad  in  the 
secondary  glaucoma  supervening  upon  hemorrhagic  affections  of  the 
retina  (the  so-called  IwrnHfri'Uagio  glaucoma).  Only  in  very  rare 
instances  is  there  any  permanent  improvement,  generally  the  opera  I 
gives  rise  to  a  great  increase  in  the  hamiorrhagic  effusion*,  which  may 
burst  through  into  the  vitreous,  rapidly  destroy  the  last  glimmer  of 
sight  and  produce  such  excruciating  pain.  eyeball  has  to  be 

excised  as  the  only  mode  of  relieving  the  patient  from  his  agony.  Von 
Oraefe  has  quite  abandoned  the  operation  m  this  form  of  glaucoma. 
It  may  be  a  ijuestion,  however,  whether,  in  those  cases  in  which  the 
patient  has  already  lost,  the  other  eye,  we  may  not  afford  him  the  last 
chance  and  operate,  warning  him  well,  however,  of  the  but  too  probable 
unfortunate  result. 

In  cl  ncmna  the  prognosis  must  also  be  guarded. 

The  progress  of  the  disease  is  but  too  often  so  insidious,  that  the  patients 
do  not  apply  for  medical  aid  until  very  considerable  changes  have  taken 
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necessary  to  employ  it  for  the  same  purpose.  Should  it  prove  nimble 
to  arrest  the  inflammatory  exacerbations,  should  it  be  followed  by 
extensive  haemorrhages,  or  should  these  occur  spontaneously,  and  all 
sight  is  lost,  the  question  may  arise  whether  it  would  not  be  better  to 
remove  fehfl  <>ye  altogether;  for  there  may  be  a  fear  of  the  other  eye 
sympathizing. 

I  have  endeavoured  to  point  out  as  plainly  and  simply  as  possible, 
the  tacts  which  should  guide  us  in  forming  a  prQgnMM  of  the  bein'hVial 
effects  to  be  expected  from  iridectomy.  Nor  have  I  niade  any  state- 
ment the  accuracy  of  which  I  have  not  myself  frequently  tested.  This 
part  of  the  subject  demands  the  most  earnest  attention,  as  too  slight  a 
regard  for  the  different  facts  which  should  influence  our  prognosis  of 
Ibe  effect  of  iridectomy  in  glaucoma,  has  been  one  of  the  chief  reasons 
why  this  operation  has  proved  unsuccessful  in  the  hands  of  some 
practitioners. 

Sbw  iridectomy  diminishes  the  abnormally  increased  intra- ocular 
pressure  in  glaucoma  has  not  yet  been  decided.  That  it  does  in  the 
vast  majority  of  cases  permanently  relieve  the  tension  is,  however,  an  un- 
doubted and  incontrovertible  fact.    Various  theories  have  been  advanced 

rder  to  explain  the  modus  operandi.  Amongst  other  hypotheses,  some 
have  thought  that  the  tension  was  diminished  by  the  excision  of  a  con- 
siderable portion  of  the  secreting  (iris)  surface ;  others,  that  the 
removal  of  the  iria  quite  up  to  its  ciliary  insertion,  and  the  consequent 
exposure  of  the  zonula  Ziuuii,  facilitates  the  interchange  of  fluid  between 
the  vitreous  and  aqueous  humours,  and  thus  diminishes  the  difference  in 
the  degree  of  tension  between  these  humours.  We  must  admit,  how- 
ever, that  this  problem  has  not  at  present  been  satisfactorily  solvi  I. 
Now  some  opponents  of  the  operation  apparently  reject  it,  because  the 
riution  of  the  modus  operandi  has  not  yet  been  found.  They  would 
rather  deprive  their  hapless  patients  of  the  benefits  of  iridectomy,  which 
would,  in  all  probability,  either  Of  preserve  vision ;  they  would 

rather  permit  them  to  lose  their  light,  then  perform  an  operation  the 
[bet  of  which  is  diminishing  tension,  though  fully  proved,  they  cannot 
it  present  -  U  ily  explain. 

Some  writers  have  stated  that  the  operation  of  iridectomy,  as  it  is 
to  be  performed  in  glaucoma,  is  just  the  same  as  the  old  operation  for 
nal  pupil.  Nothing  could  be  more  erroneous.  The  principle  of 
the  two  operations  is  perfectly  different.  In  the  old  operation,  an 
opening  was  made  in  the  cornea,  and  a  small  portion  of  iris,  in  pro- 
portion to  the  desired  size  of  the  pupd,  excised.  In  the  modern  opera- 
tion of  iridectomy  for  glaucoma,  the  chief  point  is  to  mak«  >ion 
in  the  id              or  at  the  sclera-corneal  junction,  and  of  a  suffic: 

nt  to  permit  the  removal  of   a  large  segment  of  the  iris  (about 
one-fifth)  quite  up  to  its  ciliary  attachment.     The  more  intense  the 
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symptoms,  the  more  considerable  the  increase  in  the  intra-ocolar 
tension,  the  larger  shonld  the  iridectomy  be.  Many  of  the  negative, 
or  only  partially  successful,  results  which  have  followed  the  employ- 
ment of  iridectomy  in  glaucoma,  were  undoubtedly  often  due  to  some 
fault  in  the  performance  of  the  operation.  Either  too  small  a  portion 
of  the  iris  was  excised,  or  it  was  nut  removed  quite  up  to  its  ciliary 
attachment ;  or  again,  a  part  of  it  may  have  become  involved  in  the 
section  and  tended  to  the  formation  of  a  cystoid  cicatrix,  which  prove* 
a  fresh  source  of  secretory  irritation.  We  sometimes  find  that  if 
only  a  small  portion  is  removed,  and  this  not  up  to  the  ciliary  ha 
tion,  the  symptoms  do  not  completely  yield,  and  more  or  less  increase 
of  tension  remains.  If,  in  such  a  case,  a  second  and  a  larger  iridectomy 
is  made,  more  especially  in  an  opposite  direction,  and  the  iris  removed 
quite  np  to  its  ciliary  attachment,  the  beneficial  effect*  at  once  become 
apparent-,  the  tension  diminishes,  the  inflammation  subsides,  and  the 
vision  improves.  The  iridectomy  should  be  made  upwards,  for  the 
upper  lid  generally  covers  the  greater  portion  of  the  artificial  pupil, 
and  thus  not  only  hides  the  slight  deformity,  but  also  cuts  off  much  of 
tli«  irregularly  refracted  light.  But  this  operation  is  somewl 
difficult  than  that  in  the  horizontal  direction,  and  QrwoqiHintij  the 
beginner  will  do  well,  at  first  to  perform  the  operation  outwards  or 
inwards.  For  a  full  description  of  the  mode  of  performing  iridectomy, 
I  must  refer  the  reader  to  p.  181. 

In  those  cases  of  fully- developed  glaucoma,  in  which  iridectomy  has 
only  been  able  to  preserve  a  certain  amount  of  sight,  considerable 
benefit  is  of.eu  experienced  from  the  application  of  the  artificial  leech 
to  the  temple*  some  mouthy  afterwards. 

I  must  in  conclusion  call  attention  to  certain  disadvantages  which 
may  ensue  upon  iridectomy,  but  these  are  slight  indeed  when  com- 
pared with  the  inestimable  boon  which  the  operation  affords  in  this 
disease. 

There  cannot  be  any  doubt  that  the  performance  of  iridectomy 
during  the  period  of  irritation  of  primary  inflammatory  glaucoma  of 
the  one  eye,  predisposes  to,  or  accelerates,  the  outbreak  of  the  disease 
upon  the  other.  This,  according  to  Von  Graefe,*  is  probably  due  to 
the  frit u mat ie  irritation  produced  by  the  operation  in  the  one  eye, 
being  reflected  to  the  other  and  there  awakening  a  pre-existing  dispo- 
sition to  glaucoma*  This  predisposition  of  the  second  eye  to  glaucoma 
chiefly  manifests  itself  during  the  first  four  days.  Von  Graefe,  how- 
ever, never  observed  this  tendency  in  glaucoma  simplex  or  secondary 
glaucoma.  It  is  especially  frequent  if  the  second  eye  has  already 
shown  premonitory  symptoms,  for  he  has  in  such  cases  found  that  a 
marked  glaucomatous  attack  occurred  within  a  fortnight  alter  the 
*  "A.  f.  O/'xr.a,  117. 
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operation  in  25  per  cent,  and  in  the  last  two  years  in  30  per  cent. 
All  patients  should  therefore  be  warned  of  the  chance  of  such  on 
eventuality,  hut  it  should  nut  cause  ns  to  postpone  or  shrink  from 
the  operation,  as  we  know  how  dangerous  any  delay  is  in  acute 
glaucoma. 

Again,  some  surgeons  have  thought  that  iridectomy  may  cause  a 
rapid  development  of  cataract.  But  this  is  not  so,  far  wheiwer  shortly 
after  iridectomy  a  cataract  is  formed  in  a  previously  healthy  Jens,  this 
must  be  considered  as  due  to  a  solution  of  continuity  of  the  capsule 
(generally  by  the  point  of  the  knife).  As  the  anterior  chamber  is  very 
shallow  in  glaucoma,  and  the  pupil  often  widely  dilated,  the  extract  of 
Calabar  bean  should  be  applied  shortly  before  the  operation,  in  order 
that  the  pupil  may  become  greatly  <■  1,  and  the  lens  be  covered. 

Or,  Von  narrow  cataract  knife  may  bo  used  instead  o(  the 

lance-shaped  iridectomy  knife,  for  with  it  we  can  skirt  the  margin  of 
the  anterior  chamber,  and  yet  obtain  a  very  large  and  peripheral 
incision.  We  cannot,  however,  regulate  the  escape  of  the  aqueous 
humour  so  well  with  this  instrument  as  with  the  iridectomy  knit'--  ; 
and  a  sudden,  forcible  discharge  of  the  aqueous,  may  not  only  give  rise 
to  severe  intra-ocular  haemorrhage,  but  also  to  a  spontaneous  rupture  of 
the  capsule  and  a  subsequent  cataract.  Moreover,  on  account  of  the 
peripheral  position  of  the  section,  vitreous  humour  may  easily 
be  lost  if  the  patient  presses  much,  or  a  little  prolapse  of  the  iris  may 
occur. 

Although  the  section  as  a  rule  heals  perfectly,  without  leaving  any 
or  but  the  slightest  trace  behind,  we  occasionally  meet  with  instances 
in  which  this  is  not  the  case,  the  lips  of  tlie  incision  being  separated  by 
a  web  of  cicatricial  fibres,  which  show  a  tendency  to  bulge  out,  owing 
to  the  intra-ocular  pressure,  in  the  form  of  small  vesicular  or  bead-like 
elevations.  Indeed  the  cicatrix  may  even  give  way  repeatedly,  and  the 
aqueous  humour  escape  under  the  conjunctiva,  Von  Graefe  terms  this 
peculiar  mode  of  union  of  the  incision  H€§  Mb."   It  oeoun  chiefly 

in  those  cases  in  which  there  has  been  considerable  and  marked  increase 
of  tension  for  some  time  before  the  operation,  also  where  glaucomatous 
excavation  has   supervened   upon   sclerectasia   posterior j    and   finally, 
according  to  Bowman,  if  the  tension  remains  somewhat  in  excess  l 
the  \\      Yon  Qnafei  DO  the  contrury,  has  found  the  tensiun  of 

eyes  with  the  cystonl  cicatrix  rather  less  than  normal. 

If  a  tend  form  of  c 

sive  bandage  should  I  inued  for  several  days 

or  even  longer,   bring  afterwards,  if  neoessa  lically  repeat*  d.# 

•   Bat    if  the   teuton   remains    too  high   after  the    operation,  mul    \hc   u 
chamber  ia  not  formed,  and  especially  if  symptom*  of  irritation  arc  ut  the  tame  time 
beginning  to  manifest  themselves,  Von  Graefe  strongly  object*  to  the  application  of 
the  compress,  as  it  greatly  increases  the  danger. 
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If  the  bulge  is  considerable,  it  should  be  pricked  with  the  point  of  the 
narrow  knife,  or  a  broad  needle,  so  as  to  allow  the  aqueous  humour  to 
escape,  and  the  collapsed  membrane  is  then  to  be  snipped  off  with  a  pair 
of  scissors.  Mr.  Bowman  advises  that  it  should  be  repeatedly  pricked 
with  a  broad  needle.  It  is  not  safe  to  touch  it  with  caustic,  as  this 
might  set  up  serious  irritation. 


Chapter  XIII. 

THE    ANOMALIES    OF    REFRACTION   AND 
ACCOMMODATION  OF  THE  EYE. 


L— THE  REFRACTION  AND  ACCOMMODATION  OF  THE 

EYE. 

The  a  fleet  ions  of  the  refraction  and  accommodation  of  the  eye  are  daily 
assuming  more  importance,  and  are  engaging  more  and  more  the  atten- 
tion of  some  of  our  most  able  and  scientific  ophthalmologists.  For  it  is 
iitav  known  that  certain  forms  of  asthenopia  and  amblyopia  which  had 
in  former  times  set  all  remedies  at.  detiauce,  are  not  due,  as  was  gene- 
rally supposed,  to  serious  lesions  of  the  inner  tunica  of  the  eyeball,  but 
are  in  reality  dependent  upon  some  anomaly  of  the  refraction  of  the 
eye,  or  a  peculiar  asymmetry  of  the  organ  (astigmatism).  Since  the 
discovery  of  these  important  facts,  a  considerable  group  of  cases  has 
been  found  to  be  amenable  to  treatment;  cases    which   had  formerly 

!y  puzzled  the  oculist,  and  were  by  him  but  too  often  deemed 
incurable. 

The  greater  the  strides  which  have  been  made  in  the  investigation 
of  the  affections  of  the  refraction  and  accommodation,  the  more  evi- 
dent has  it  become  how  essentially  necessary  it  is  that  they  should  be 
thoroughly  and  carefully  studied,  and  scientifically  treated.  I  would 
therefore  impress  upon  the  student  the  fact  that,  after  he  has  made 
himself  conversant  with  the  theoretical  portion  of  the  subject,  it  is  only 
by  a  practical  and  oft-repeated  examination  of  a  considerable  nnmber  of 
cases,  that  he  can  acquire  the  requisite  facility  in  the  examination  of 
the  state  of  refraction  and  of  the  range  of  accommodation,  or  in  the 
choice  of  spectacles.  To  those  who  may  consider  these  subjects  as 
somewhat  abstruse  and  difficult,  I  would  reply,  that  the  difficulties  He 
only  on  the  surface,  and  that  a  little  perseverance  and  practice  will 
soon  enable  them  to  unravel  the  knotty  points. 

Before  we  enter  upon  the  subject  of  the  refraction  and  accommoda- 
tion of  the  eye,  we  must  very  briefly  consider  the  properties  of  opt 
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lenBes.  For  spectacles,  the  spherical  biconvex  and  biconcave  lenses  are 
almost  solely  used,  and  I  shall  therefore  confine  myself  to  their  descrip- 
tion. In  the  article  npon  astigmatism,  the  properties  of  cylindrical  lenses 
will  be  explained. 

The  biconvex  lens  is  formed  by  the  apposition  of  a  segment  of  two 
spheres,  the  radii  of  curvature  of  the  two  surfaces  being  equal.  Such 
lenses  are  often  also  termed  cwiverfjirut  lenses,  as  they  possess  the  power 
of  deflecting  a  ray  of  light,  passing  through  them,  towards  the  axis. 
The  line  drawn  through  the  centre  of  the  lens  (Fig,  62,  c)  is  termed  the 
axis,  and  any  ray  passing  through  it  (axial  ray)  is  not  deflected. 

(1.)  If  parallel  rays  (from  a  luminous  object  at  an  infinite  distance)* 
fall  upon  a  biconvex  lens,  they  are  united  at  a  certain  point  behind  the 
IflBS,  and  this  point  is  called  the  pvmoJpeQ  focus  (or  simply  the  focus)  of 
the  lens.  The  distance  of  this  point  from  the  optic  centre  of  the  lens 
(which  equals  the  radius  of  curvature  of  the  lens),  is  termed  the  focal 
!h  of  the  lens.  Thus,  if  in  Fig,  62  I  is  a  biconvex  lens  of  6  inches 
focus,  parallel  rays  (r  r)  will  be  united  at  /,  6*  inches  behind  the  lens. 
(2.)  If  the  object  is  now  brought  closer  to  the  lens  to  r\  so  that  the 
rays  emanating  from  it  assume  a  dlTCPgeai  directum,  they  will  he 
brought  to  a  focus  at  f,  lying  at  some  distance  behind  the  principal 
focus  (/)  of  the  lens,     (3.)  If  the  object  is  situated  at  twice  the  focal 


length  of  the  lens,  the  rays  from  it  will  be  united  at  a  point  pli 
twice  the  focal  length  behind  the  lens,  and  hence  the  distance  of  the 
t  and   of  its  focus  from  the  lens  will  hv  the  same.     (4.)   If  the 
object  be  placed  at  the  principal  anterior  focal  point,  LA.,  6"  in  front  of 

•  Aa  the  terra  infinite  distance  will  necessarily  be  of  frequent  n<vn  rrenee  in 
these  pages,  it  will  be  well  to  explain  its  signification  at  the  outset.  We  consider 
an  object  to  be  at  w  finite  distance,  as  long  as  rays  emanating  from  it  fall  in  a  direr- 
gent  direction  DfMNB  the  eye.  Of  course  rajs,  even  from  a  very  distant  object,  do 
reality  diverge,  but  this  divergence  (which  naturally  decreases  in  extent  the  fin 
the  object  is  removed),  is  already  so  slight  when  the  object  is  placed  at  a  distance  of 
18  or  20  feet,  that  the  rays  from  it  impinge,  to  all  intent*  and  purposes,  parallel 
upon  the  eye.  We  therefore  consider  rays  coming  from  an  object  situated  further 
thau  18  feet  as  parallel,  and  as  emanating  from  an  object  at  an  infinite  distance. 
Bays  coming  from  a  nearer  object  are  divergent  in  proportion  to  its  proximity,  and 
are  considered  as  coming  from  a/mte  distance. 
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the  lens  (Fig,  68/),  the  rays  will  emergo  from  the  lens  parallel  to  its 
axis  r  r.  (5.)  If  the  object  is  placed  inride  the  principal  focus  (Fig. 
63,  r)  the  rays  from  it  will  be  so  divergent  that  the  lens  will  not  be 

Fig.  63. 


able  to  render  them  even  parallel,  and  they  will  therefore  emerge  from 
it  still  somewhat  divergent.  This  divergence  will  of  course  be  less 
than  before  they  entered  the  lens,  and  if  the  rays  (r"  r")  are  prolonged 
back  to  the  point  at  which  they  would  cut  each  other,  this  point  would 
lie  at/",  being  situated  further  from  the  lens  than  the  object  r\  The 
focus  (/')  of  these  rays  is  therefore  imaginary,  and  situated  on  the 
sam<  the  Jons  as  the  object.     (6.)   If  convergent  rayB  (rendered 

so  by  some  oft]  I   full   upon  the  lens,  they  will  be  brought  to  a 

ft)01U  on  the  other  side  of  the  lens,  at  a  point  lying  nearer  than  the 
principal  fo 

It  has  been  shown  above,  that  the  further  the  object,  from  whieh 
divergent  rays  fail  upon  the  lens,  is  removed  from  the  hitter,  the  nearer 
will  the  focus  of  such  rays  approach  flu  principal  focus  of  the  lens; 
whereas  the  closer  tin  brought  (provided  that  it  remain  further 

off  than  the  principal  foornj)  the  more  will  its  focus  recede  from  the 
h'lis,  On  account  of  this  dependence  of  these  two  points  (the  position 
of  the  object  and  its  focus)  upon  each  other,  they  arc  termed 

Moreover,  if  the  position  of  the  object  and  its  focus  were  ohanv 
so  that  the  object  were  placed  at/  |  rays  from  it  would  bo 

brought  to  a  focus  on  the  other  it  r',  the   point  where 

the  object  was  situated  before  ;  hence/  andr'  are  Again, 

if   the    object    be    placed  at  /,  its  rays  will  emerge  parallel  from  the 

Hitherto  we  have  only  spoken  of  the  refract  ion  of  rays  which  are 
paralN  1  t«>  the  axis  of  the  lens,  and  whose  focus  is  situated  upon  the 
axis.     We  must  now  consider  the  focus  of  rays,  the  axes  of  which  pass 

>agh  the  centre  of  the  lens,   but  which  are  incline*!  txis. 

Snch  are  termed  secondary  ares.  The  inclination  must  not,  however, 
be  too  considerable,  otherwise  the  rays  will  not  be  brought  to  an  exact 
foens,  on  account  of  the  great  spherical  aberration  which  occurs.  Thus 
in  Fig.  64,  let  A  B  be  the  principal  axis  of  a  lens,  r  a  luminous  point 
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situated  on  this  axis,  and/  the  focus  at  which  the  rays  from  r  are  united. 
Now  let  r'  be  another  luminous  point  situated  at  the  same  distance  from 
the  lens  as  rt  but  not  at  the  principal  axis,  but  at  a  certain  inclination 


Fig.  64. 


i  r 


towards  it.  The  secondary  axis  A'  B'  will  pass  straight  through  the 
centre  (**)  of  the  lens  without  undergoing  any  deflection,  and  the  rays 
from  r  will  be  brought  to  a  focus  at/',  which  will  be  situated  on  the 
secondary  axis  A!  Ws  at  the  same  distance  behind  the  I  Just 

as/ is  the  conjugate  focus  of  r,  will  f  be  the  conjugate  focus  of  r\ 

We  shall  now  be  able  to  understand  the  manner  in  which  a  biconvex 
lens  forms  an  image  of  any  luminous  object  situated  in  front  of  it.  Let 
ABC  (Fig.  65)  be  an  object  situated  in  front  of  the  lens.     The  rays 

Fig.  65. 


emanating  from  A  will  be  focused  at  a  point  a,  situated  on  the  secondary 
axis,  drawn  from  A  through  the  centre  c  of  the  lens;  a  is  consequently 
the  image  of  ^4 ;  in  the  same  manner  c  is  the  image  of  C,  and  the  rays 
from  Bt  situated  on  the  principal  axis  of  the  lens,  are  united  at  b,  like  v. 
placed  on  this  axi>,  hence  b  is  the  image  of  B.  A  reverse  and  smaller 
imago  of  t  lie  object  A  B  C  is  therefore  formed  behind  the  lens  at  a  b  o. 
The  rays  which  pass  through  the  centre  c  of  the  lens  are  not  deflected  ; 
and  a  b  c  are  the  conjugate  foci  of  A  B  C.  The  distfl 
is  also  conjugate,  for  if  the  object  be  placed  at  a  b  < ,  its  inverted  and 
enlarged  image  would  be  formed  at  ABO. 

Now  the  size  of  the  image  formed  by  the  lens  will  depend  DpOD  the 
distance  at  which  the  object  is  situated,  (1.)  If  the  latter  is  placed  at  an 
infinite  OWtanOft)  the  smallest  inverted  image  will  be  formed  behind  the 
lens  at  ite  principal  focus.     (2.)  If  the  object  be  approximated  so  as  to 
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lie  at  double  the  focal  length   of  the  lens,  its  inverted  image  will   be 
situated  at  double  the  focal  length  b.  In  ml   the   lens,  and   be  the  same 
size  as  the  object.     (3,)   If  tin  objeol   be  brought  still  closer,  but 
further  than  the  anterior  focus,  the   inverted   image  will   move   further 
away  from  the  lens  and  be  larger  than  the  object,.     (4-.)   If  the  1*4 
be  placed  at  the  anterior  focus  no  real  image  will  be  formed,  for  the  rays 
will  issue  from  the  lens  in   a  parallel  direction,      (o.)   If  the  object  is 
placed  inside  the  focal  length,  the  rays  will  Mill  issue  in  a  diver-, 
direction  from  the  lens,  and  the  latter  will  act  as   a  magnifying  glass, 
the  image  will  not  be  inverted  and  situated  behind  the  lens,  hut  will  be 
magnified,  and  situated  in  front  of  the  lens,  i>.„on  the  same  side 
the  object.     Fig.  66  will  explain  this.     If  A  B  be  an  object  situated 


Fig. 


to  the  lens  I  than  its  anterior  focus  F%  the  rays  from  A  will  still 
e  after  their  passage  through  the  lens,  and  in  such  adm  < 
if  ihry  came  from  a,  and  the  rays  from  6  will  diverge  BI  if  they  came 
f"n>m  b.     If  the  eye  E  is  placed  on  the  other  side  of  the  lens,  it  will  see, 
instead  of  the  object  ^4  Bt  its  magnified,  erect  image,  a  b. 

This  magnifying  power  of  the  lens  will  be  greater  according  I 

tortness  of  its  focal  length,  thus  a  4-inch  lens  magnifies  more  than  a 

•inch,  and  the  latter  more  than   a  ti-ineh  lens.      In   order  therefore  to 

ive  the  correct  magnifying  power,  and  to  demonstrate  W  hat  a 

inch  lens  magnifies  less  than  a  5-tnch,  we  designate  the  magnifying 

power  of  a  lens  by  fractions,  the  numerators    of  which  are  one,  the 

denominators,  the  focal  length  of  the  lens.    Thus  one-fourth  is  stronger 

than  one- fifth,  the  latter  fraction  being  less  than  the  former.     lIore> 

I  his  way  of  expressing  the  strength  of  the  lens  is  also  correct,  as 

indicating  its  power  of  refraction,  for  a  lens  of  one-fifth  will  deflect 

rays  of  light  impinging  upon  it  more  than  a  lens  of  one-tenth. 


If  parallel  rays  fall  upon  a  biconvex  lens,  tbey  are  united  into  a 
real  focus  behind  thfl  lens.     It  is  different,  however,  with  a  bic< 
or  "diverging"  lens,  for  this  does  not  unite  parallel  rays,  but  renders 
them  divergent.     Thus  (1),  if  parallel  rays  (Fig.  67,  r  r)  fall  upon  a 
concave  lens  they  will  be  rendered  divergent^  assuming  a  direction  as  if 

2  m 
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they  had  proceeded  from  /,  in  which  the  prolongation  backwards  of  the 
divergent  rays  r*  r' would  cut  one  another,  hence  this  point  ia  called  the 

Fig.  67. 


^ 


,  1 


negative  virtual  focus  of  the  lens,  and  is  an  imaginary  one,  being  situated 
npon  the  Bame  side  as  the  object.  The  distance  of  this  point  for  parallel 
rays  from  the  lens,  giveB  the  focal  distance  of  the  latter.  Thns  a  con- 
cave lens  of  10  inches  focus,  renders  parallel  rays  so  divergent,  as  if 
they  came  from  a  distance  of  10  inches  in  front  of  the  lens.  (2.)  If 
the  object  is  brought  closer  to  the  lens,  so  that  the  rays  emanating  from 
it  will  diverge,  they  will  be  rendered  still  more  divergent  by  the  con- 
cave lens,  and  their  focus  will  lie  closer  to  the  lens  than  its  principal 
imaginary  focus. 

We  have  now  to  consider  the  manner  in  which  the  eye  receives  upon 
the  retina  a  clear  and  sharply-defined  image  of  an  object  placed  in  front 
of  it. 

We  may  regard  the  eye  as  a  camera- obscura,  npon  the  screen 
(retina)  of  which  is  formed  a  diminished  and  inverted  image  of  the 
object.  The  impression  of  the  object  wTill  be  formed  upon  the  bacillar 
layer  (rods  and  cones)  of  the  retina,  be  conveyed  thence  through  the 
fibres  of  the  optic  nerve  to  the  brain,  be  there  received,  and  then  pro- 
jected back  again  in  an  inverted  direction  outwards  to  the  object. 
The  most  sensitive  portion  of  the  retina  being  situated  at  the  yellow 
spot,  this  point  is  always  directed  towards  any  object  at  which  we  are 
looking.  The  sensibility  of  the  retina,  which  diminishes  rapidly  from 
the  yellow  spot  towards  the  periphery,  may  be  excited  by  the  undula- 
tions of  rays  of  light,  or  by  mechanical  means.  The  former  excitation 
occurs  when  rays,  emanating  from  a  luminous  object,  impinge  upon 
the  retina  ;  the  latter,  when  the  eyeball  is  slightly  pressed  by  the  point 
09  the  finger,  which  will  produce  the  appearance  of  luminous  rings 
(phosphenes),  situated  apparently  in  a  direction  opposite  to  that  of  the 
pressure.  Thus,  if  the  outer  portion  of  the  sclerotic  be  pressed  upon, 
the  luminous  ring  will  appear  at  the  nasal  side,  and  wiae  Mjdfc 

The  refractive  power  of  the  normal,  emmetropic  eye  is  such,  that 
rays  which  emanate  from  a  distant  object,  and  impinge  in  a  parallel 
direction   upon   the  cornea  are  brought  to  an  exact  focus  upon  the 
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retina,  and  the  eye  receives  a  distinct  image  of  such  an  object .  Tlic* 
dioptric  system  of  the  eye  which  causes  this  refraction  of  the  rays  of 
light,  consist*?  of  certain  media,  which,  taken  conjointly,  act  as  a 
biconvex  lens.  These  refractive  media  arc  tin-  cornea,  aqueous  humour, 
crystalline  lens,  and  vitreous  humour.  On  account  of  the  slight  thick- 
ness of  the  cornea,  the  parallelism  of  its  two  surfaces,  and  the  fact 
that  the  refracting  power  of  the  cornea  and  aqueous  humour  are  nearly 
equal,  we  may  assume  that  the  two  form  only  one  refracting  surface. 
The  index  of  the  iv  fraction  of  the  vitreous  humour  is  almost  the  same 
as  that  of  the  aqueous.  But  the  refraction  of  the  cornea  and  of  the 
MgMOOl  and  vitreous  humours  would  not  suffice  to  bring  parallel  rays 

I  focus  upon  the  retina  in  an  emmetropic  eye,  for  the  focus  would 
lie  considerably  behind  it,  and  the  lens  is  required  to  render  the  rays 
sufficiently  convergent.  The  axis  of  the  dioptric  system  is  called  the 
Optic  OBI* J  the  anterior  extremity  of  which  corresponds  to  the  centre 
or  apex  of  the  cornea,  and  the  posterior  extremity  to  a  point  situated 
between  the  yellow  spot,  and  the  entrance  of  the  optic  nerve.  By  the 
term  pfomal  /me,  is  meant  the  line  of  direction  drawn  straight  from  the 
object  (through  the  nodnl  point)  to  its  image  formed  at  the  yellow 
spot.  It  was  formerly  supposed  that  the  optic  axis  and  vi&iml  line 
were  identical,  bat  'his  is  not  so,  for  according  to  Holmholts,*  the 
visual  line  outside  the  eye  lies  somewhat  above  and  to  the  inner  side  of 
the  optic  axis,  and  its  posterior  extremity  on  the  retina  consequently 
lies  a  little  to  the  outer  and  lower  side  of  the  axis.  This  fact  will  bo 
found  of  practical  importance  with  regard  to  the  question  of  real  and 
apparent  strabismus. 

If  we  now  apply  to  the  eye  the  principles  laid  down  above  ns  to  the 
properties  of  biconvex  lenses,  we  can  easily  understand  the  mode  in 
which  the  reverse  image  of  an  object  is  formed  upon  the  retina,  Thns, 
if  A  B  C  (Fig.  68)  be  an  object  placed  at  the  proper  distance  from  the 


Fig.  68. 


eye,  a  distinct  inverted  image  of  it  will  be  formed  upon  the  retina  at 
a  b  c.     Lot  B  b  be  the  axial  ray  passing  through  the  nodal  point  to  the 


•  HelmholU't  rhysiologifehe  Optik,  p.  70. 
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retina.  Through  this  nodal  point  draw  a  straight  line  from  A  to  ft. 
This  Hue  A  a  will  be  a  secondary  optic  axis,  and  all  the  raja  emanatiE 
from  A  will  be  focused  npon  the  retina  at  a.  The  straight  Hue  C  p, 
paanmrj  through  the  nodal  point,  will  be  another  secondary  optic  axis, 
and  all  the  rays  from  G  will  be  united  npon  the  retina  at  e.  Hem 
a  b  e  will  be  the  inverted  diminished  image  of  A  L 

Now  the  question,  whether  or  not  the  rays  from  the  object  will  be 
brought  to  a  focus  npon  the  retina,  and  the  latter  thus  receive  a  clearly- 
defined  image,  will  depend  npon  the  situation  of  the  object,  and  the 
distance  for  which  the  dioptric  system  of  the  eye  is  accommodated. 
The  same  principles  as  were  laid  down  with  respect  to  biconvex 
lenses  apply  to  this  case.  Thus,  if  an  eye  is  adjusted  for  parallel 
rays,  these  will  be  brought  to  a  focus  upon  the  retina.  If  the  object  is 
now  brought  nearer  to  the  eye,  so  that  its  rays  become  divergent,  they 
will  no  longer  be  united  upon  the  retina,  but  behind  it.  The  eye  will 
consequently  not  receive  a  clearly-defined  image,  but  the  latter  will  be 
blurred  and  indistinct,  on  account  of  the  "  circles  of  diffusion  **  formed 
npon  the  retina.  As  the  focus  of  the  rays  lies  behind  the  retina,  each 
luminous  point  from  the  object  is  no  longer  presented  by  a  point  npon 
the  retina,  but  by  a  circle  (the  section  of  each  conical  pencil  of  r*r 
and  as  these  circles  overlap  each  other,  the  image  is  rendered  indis- 
tinct. Thene  are  called  N  circles  of  diffusion,"  and  take  the  form  of  the 
pupil,  consequently  their  size  diminishes  with  that  of  the  pupil,  and 

For  the  more  exact  calculation  of  the  passage  of  rays  of  light 
through  the   eye,   Listing  constructed  a  diagrammatic  eye  (Fig.  I 
having  six  cardinal  points,  corresponding  to  those  of  optical  lenses  and 
situated  on  the  optic  axis.     1.  The  focus  F  (Fig.  69)  situated  upon 


the  retina,  in  which  rays  falling  parallel  upon  the  cornea  would  be 
united.      2.  The  anterior  focus   F\  at  which  rays  coming  from  the 
.  and  whose  course  is  parallel  in  the  vitreous  humour,  would  be 
brought  to  a  focus.     3.  The  two  "principal  points"  II  IT  whi 
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on  the  optic  axis   in    I  lor  chamber  close  behind  the  cornea  (in 

Fig.  G9  these   two  points  lie  somewhat  too  far  from  the  cornea).     4, 
The  two  "nodal  points"  A'  ZT,  in  which  the  lines  of  <l 
other,  and  which  near  the  posterior  surface  of  the  lens. 

On   account  of  the  extremely  small  distance   (loss    than    ^    of  a 
millimetre)  between  the  two  principal  points  and  the  two  nodal  pen 
thiB  diagrammatic  eye  may  be  simplified,  and  these  four  cardinal  points 
be  reduced   to    two,    via.,    a    principal  point  situated  in  the  anterior 

iiber,  and  a  nodal  point,  situated  somewhat  in  front  of  the  pottarMHT 
surface  of  the  lens.     The  two  focal   points  remain  the  same.      I 
method  of  calculating  the  course  of  the  rays  of  light  according  to  the 
cardinal  points,  I  must  refer  the  reader  to  Helm  holt  z's  Physiologic 
Optik,  and  Bonders'  work  on  the  Anomalies  of  Refraction  and  Ace- 
modation. 

A  glance  at  Fig.  69  will  also  explain  the  relative  positions  of  the 
optic  axis  (F  F)  and  of  the  visual  line  (F  V).     The  lit t<  r    is  an 
imaginary  line  drawn  from  tin-  yellow  spot   to  the  object  point,      i 
were  formerly  nippoted  to  !>♦*   idrntieal,  but  Helmlioltz  has  found  tint 
this   is   not  the  case,   but  that   in   front   of  the  eye  tin-  \  i>ua\  line  lies 

krdfl  ami  trcnerally  somewhat  upwards  of  the  optic  axis,  its  posterior 
(retinal)  extremity  consequently  lying   to  the  outer   side  of  the  optic 

lis  and  slightly  below  it.     Thus  in    Fig.  09  (which  represents  a  1 
zontal  section  of  the  diagrammatic   eye,   the  upper  side  i  :ure 

being  the  temporal,  the  lower  the  nasal  Bide)  V  I"  is  the  visual  tun  nml 
FF  the  optic  axis.     At  the  ooraoa,  the  former  lies  to  tin*  inner  ndi 
the  retina,   to  the  outer  side  of  the  optic  axis.     At  the  nodal  point  K 
they  cross  each  other. 

In  the  normal  or  emmetropic  eye  the  visual  line  impinges  upon  the 
cornea  slightly  to  the  inner  side  of  the  optic  axis,  forming  with  it  an 
angle  of  about  5*.     But  Bonders  has  shown  that  in  the  hvfHrniefropio 
eye  it  lies  still  more  to  the  inner  side,  so  as  to  form  an  angle  of  8°  oi 
whereas  in   myopia  the  visual  line  may  correspond  to  the  optic  axis,  or 

D    lie   to    the   outer  side  of  it.     These  differences    in   the  relation 
between  the  optic  axis  and  visual  line  often  give  rise  to  an  appn- 
strabismus. 

—The  apparent  size  of  an  object  depends  Open  the 
size   of  its  retinal  image.      If,    for  instance,  the  eye  is  adj listed  for 

'•t  A  B  (Fig.  70)  and  the  Uses  of  direction,  A  A'  and  It  /; ',  an-  <1rawn 
through  the  nodal  point   A,  the  anglo  A   k  B  will  bt  ial  angle 

under  which  the  object  is  seen,  and  this  angle  will  equal  the  angle  A'  I 
The  visual  angle  stain i  et  relation  to  the  size  of  the  ob 

the  larger  the  latter  is,  the  greater  will   be  the  visual  angle  and  e 

v  the  image,  and  Wee  vend.     Moreover,  the  visual  ai, 
also  increase  in  size  according  to   the  proximity  of  the  objeet,  and 
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will  be  seen  under  the  same  visual  angle.    Time  ^i  J?  (Fig.  70)  and  «* 

ably  farther  from  the  eye  than  a  t.  From  this  it  will  be  easily  under- 
stood,  that  the  mere  fact  of  a  patient  being  able  to  read  the  miifWift 
print  does  not  exclude  a  certain  degree  of  amblyopia.  In  deriding  upon 
Una  point,  we  most  always  take  into  consideration  the  Hiwtniw  at  whack 
he  can  read  it,  and  the  state  of  refraction  and  acmmawAtinn 
The  smallest  visual  angle  under  which  an  object  can  he 
seen  by  the  eye  is  one  of  o\  Hence  thk  has  been  taken  as  the 
for  determining  the  acnteness  of  vision,  and  the  test  types  of  Snellen 
and  Giraud  Teulon  have  been  devised  upon  this  principle,  as  has  been 
already  stated  (p.  4),  each  type  being  seen  under  an  angle  of  o*  at  the 
distance  in  feet  corresponding  to  its  number,  Thus  No.  1  is  even  aft  an 
angle  of  5  minutes  at  1  foot,  Ho.  2  at  2  feet,  ■ 

We  have  now  to  turn  our  attention  to  the  nearer  consideration  of 
the  8 object  of  refraction  and  accommodation. 

'erm  "accommodation"  is  meant  the  power  which  every 
normal  eye  possesses  of  adjusting  itself  almost  imperceptibly  and  un- 
conscioosly  for  different  distances.  At  one  moment,  looking  at  some- 
thing but  a  few  inches  from  the  eye,  at  the  next,  regarding  some  far 
distant  object,  or  taking  in  at  a  glance  the  vast  expanse  of  miles  of 
ipsimry. 

In  a  normal  eye  the  whole  apparatus  of  accommodation  is  SO  be 
fully  balance*'  fanctious  are  !.  such  ease  and  accu- 

v,  that,  although  in  reality  a  voluntary  act,  its  duties  are  from  early 

unconsciously.     No  wonder,   then, 
thin  •  -nt,  of  the  eye  to  different  distances  has  bean  a 

favourite  study    with  some  of  the   most  eminent  physiologists  and 
natural  ; 
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That  such  a  power  is  essentially  necessary  will  become  at  once 
apparent  by  a  consideration  of  the   following  fact,  and  a  glance  at 

Fig.  71. 

It  bas  been  already  stated  that  the  emmetropic  eye  in  a  state  of  rest 
is  adjusted  for  parallel  rays  a  a  (Fig.  71),  so  that  these  are  brought  to  a 
focus  upon  the  retina  fc,  without  any  eftWt  of  the  accommodation.  But 
if  ill*.'  object  is  now  brought  to  c  (12"#  from  the  eye)  the  rays  will  be 
very  divergent,  and  will  be  focused  behind  the  retina  at  tZ,  unless  the 


Fig.  71. 


eye  can  increase  its  power  of  refraction  sufficiently  to  unite  them  upon 
the  retina.  If  not,  circles  of  diffusion  will  be  formed  upon  the  latter, 
and  the  objer  untly  appear  blurred  and  indistinct.     If  the  ac- 

commodation of  the  eye  is  paralysed,  rays  from  the  object  <\  12"  in 
front  of  the  eye,  would  be  brought  to  a  focus  upon  the  retina  by  the  aid 
of  a  bi-convex  lens  of  18  inches  focus,  which  would  render  the  rays 
parallel  and  thus  enable  the  eye  to  focus  them  upon  the  retina. 

It  is  very  necessary  carefully  to  distinguish  between  the  meaning  of 
the  terms  refraction  and  accommodation,  as  they  signify  two  perfectly 
different  things.  By  refraction  is  understood,  the  passive  power  which 
every  eye  possesses,  when  in  a  state  of  rest, — i.e.,  adjusted  for  its  far 
point — of  bringing  certain  rays  to  a  focus  upon  the  retina  without  any 
acti\  r  participation  of  the  muscular  apparatus  of  accommoda- 

tion, This  power  of  refraction  is  due  to  the  form  of  the  eye  and  to 
its  different  refracting  media. 

We  have  just  seen  (Fig.  71)  that  the  state  of  refraction  of  the  normal 
eye  is  such  that,  when  it  is  in  a  state  of  rest,  parallel  rays  are  brought 
to  a  i  00  the  retina  without  any  effort  of  the  accommodation,     Its 

furthest  point  of  <1  .  ision  lies  at  an  infinite  distance.     Donders 

terms  this  condition  emmetropia.  He  says,t  "the  refraction  of  the 
media  of  the  eye  at  rest  can  be  called  normal  in  reference  to  the  situa- 

*  1  may  remind  the  reader  of  the  signification  of  the  following  eipreaaiona  :  A, 
mean*  range  of  accoounodation ;  r,  fkr  point ;  pt  near  point ;  ao  (  -  0),  infinite 
distune*  ;  ',  foot ;  ",  inch  ;  "',  line. 

t  Donderu  "On  malic*  of  Accommodation  and  Refraction  of  the  Eye/* 

p.  81.     New  Sydenham  Society,  1864. 


!M       a!*>xalo»  <*  taenuurrr*  asd  jlOCoxmooatk*. 


t^ai  of  th*  resm*.  Oftrj  when  pAraEei  raeiden*  raya  mute  on  the 
of  r vJ*  *wi  r/irr*.    Tr-er..  ;t«  &**,  *iut  It»«  Hee  pwaaeiy  at  due 
♦.r^rr.  -.here  **>t4  •tttxsfjr,-?.*  f*m.  *»+rry»,  nuAsm  teceo*,  *ani   J1*-, 
o*?i*i*/     *r,rx.  «f.  e^e  we  Vrra  ei&netr>pB£.. 

"  T>.;*  r«aft*  expr^eae*  p»rf**r  It  wruu  we  wit  The  eye  wr^t  be 
*»♦  JerJ  «  *//rrr.AJ.  eye.  for  it  may  7^17  eaeily  be  abnormal  or  nuvrbiii.  and 
/,/nr^rxe,***  ,♦  may  be  KKrt:jfr*>y.r..  Xeitter  £a  the  ezpreaftra,  *.:  -T**iEbf 
fs/t.9fr't*?+A  *-.t*.  'i'd'.*j>  fs/rr**?..  tr,r  irjt  xmtr.tkn  of  an  enmecr.'p.^  eye 
/r.*T^  ,r.  r.'.*r.7  T*p\#rt*%  te  hTfftOTKA^  xxA  eraibetropia  may  exia*.  wish. 
t).t?*rr*x.r*i  ',f  *.*rr.t**ifi.  H#*.c*  the  word  erai&etropsa  appears  a*:.ije  to 
eznr***  w,*h  nree.»;ori  aad  aeetraey  the  cr;nd;3j/iii  ailaded  to/" 

7"/.*  *****  of  r*£m?\u*t*  rt*xj  'leriate  na  two  way*  from  the  emzaetropLc 
t'//t.ri.t..f,r.. 

1 .  77,/:  i*r~.t.t:\f#\  ftsr*  of  the  eye,  when  adjiuted  for  its  far  point,  l^ea 
i/i  frof*t.  of  t.h*  ret.ir.a  'Fig.  Vl),w>  that  parallel  ray§  are  not  brought  to 
*  fora*  rjj///*  the  l*t",T,  bat  in  front  of  it  at/  and  circles  of  diffoairjiL,  b  ht 
Will  he  fore-'),  only  *offi»r.tJy  divergent  ray*  being  touted  upon  the 
retina.     Tbia  condition  in  termed  myopia;  ako  brachymetropia  (Spmx** 

Fi*72. 


br«vi«,  p/ifiw,  moduli,  «ty,  oenlnft,  the  limit  lien  within  the  measure), 
and  fbfx-ri'bi  11  pin  the  eyeball  being  too  long,  or  the  fitate  of  refraction 
too  high.  A  «uitable  eoncave  limn  will  be  required  to  unite  the  parallel 
ray*  upon  the  retina  f  Fig.  72). 

2.  The  principal  fr^im  may  lie  behind  the  retina,  ao  that  when  the  eye 
in  in  a  M  ufe  of  n-nt ,  parallel  rtiyn  an;  brought  to  a  focus  behind  the  retina 
(r,  Fig.  TA)  at  the  point/     Circles  of  diffusion  6  6  are  formed,  and  the 

Fig.  IB. 
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object  looks  indistinct.  This  condition  is  termed  bypermetropia  {vvep, 
super,  f^rpov,  modus,  utft,  oculus,  the  limit  lies  beyond  the  measure). 
To  remedy  this  indistinctness  of  the  image,  the  am  undergoes  a  change 
in  its  accommodation,  so  as  to  increase  its  power  of  refraction!  and 
render  the  parallel  rays  sufficiently  convergent  to  be  united  upon  the 
retina.  The  same  effect  may  be  produced  by  placing  a  suitable  convex 
lens  before  the  eye. 

In  order  to  express  that  the  eye  is  not  emmetropic,  Donders  pro- 
poses the  term  ametrapia  (from  a^e-r^of,  extra  modum,and  u?yfrf  ocuhi 
and  he  observes  that  brachy  me  tropin  and  hypermetropia  are  both, 
therefore,  referable  to  it.  Formerly  presbyopia  and  myopia  were  sup- 
posed to  be  opposite  com]  it  inns.  This  is,  howewr,  erroneous.  In 
myopia  there  is  an  abnormal  position  of  the  far  point,  whereas  in  pres- 
byopia the  position  of  the  far  point  is  normal,  but  that  of  the  near 
point  is  changed,  being  removed  farther  from  the  eye.  Indeed  presby- 
opia and  myopia  may  co-exist.  Presbyopia  iB  not,  therefore,  an  anomaly 
of  refraction,  but  a  diminution  in  the  range  of  accommodation. 

It  has  long  been  a  keenly  debated  question  in  what  the  changes  of 
accommodation  of  the  eye  consist,  and  various  opinions  have  been 
advanced.  Some  have  thought  that  the  cornea  undergoes  some  altera- 
tion during  accommodation  for  near  objects,  eo  that  its  power  of 
refraction  is  increased,  and  the  eye  enabled  to  adjust  itself  for  reading, 
writing,  etc.  ;  but  apart  from  cither  reasons  against  this  theory, 
Helmholtz  has  shown,  with  his  ophthalmometer,  that  there  is  no  alte- 
ration in  the  curvature  of  the  cornea  during  accommodation.  Others 
have  supposed  that  the  muscles  of  the  eyeball  play  an  important  part 
in  bringing  about,  in  conjunction  with  the  ciliary  muscle,  the  adjust- 
ment  for   near   objects.     But   that   this    is  not  so,  has   been  incon- 

t«rtibly  proved  by  a  case  of  Von  Graefe's,  in  which   all  the   1 1 
and  obliqui  muscles  of  both  eyes  were  paralysed,  so  that  the  eyeballs 
were  completely  immoveable,  and  yet  the  power  of  accommodation  was 
perfect. 

h  has  at  length,  however,  been  definitely  settled,  chiefly  by  the 
experiments  of  Cramer  and  Helmholtz  (conducted  independent  1 ;, 
each  other),  that  the  necessary  change  in  the  refraction  of  the  eye 
during  accommodation  is  due  to  an  alteration  in  the  form  of  the  crystal- 
line lens.  Hrbrifinlt/  found,  by  means  of  his  ophthalmometer,  that  the 
le&S  did  not  change  its  position  during  accommodation  for  near  olj< 
but  that  this  was  brought  about  by  a  change  in  the  curvature  of  the 
anterior  and  posterior  surfaces  of  the  lens,  which  become  more  convex 
(the  lens  itnetl    thicker    from    before    back.  -o    that    the    lens 

acquires  a  higher  power  of  refraction,  and  consequently  a  less  focal 
distance,  by  which  means  1  ar  objects  arebrou 

to  a  focus  upon  the  retina.     He  found,  with  the  ophthalmometer,  that 
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the  eye  undergoes  the  following  changes  during  accommodation  for 
near  objects  \ — 

1,  The  pnpil  diminishes  in  size.  2.  The  pupillary  edge  of  the  iris 
moves  forwards.  8,  The  peripheral  portion  of  iris  moves  backwards. 
4.  The  .interior  surface  of  the  lens  becomes  more  convex  (arched),  and 
its  vertex  moves  forwards.  5.  The  posterior  surface  of  the  lens  also 
becomes  slightly  more  arched,  but  does  not  perceptibly  change  its 
position.     The  lens,  therefore,  becomes  thicker  in  the  centre.* 

As  the  volume  of  the  lens  must  remain  the  same,  he  thinks  that  we 
may,  moreover,  assume  that  the  transverse  diameter  of  the  lens  be- 

IM  diminished.  He  finds,  from  calculation,  that  these  changes  in 
the  lens  are  quite  sufficient  for  all  accommodative  purposes. f 

Pig.  74-  illustrates  the  changes  which  the  eye  undergoes  during  ac- 
commodation. The  anterior  portion  of  the  eye  is  divided  into  two 
equal  parts.  The  one  half,  f,  shows  the  position  of  the  parts  when  the 
eye  is  adjusted  for  distance,  the  other,  n,  when  it  is  accommodated  for 
near  objects.  When  the  eye  is  in  a  state  of  rest,  the  iris  forms  a  curve 
(</)  in  the  vicinity  of  Schlomin's  canal  (s) ;    but  when  accommodated 

•  Professor  Becker  has  found  that  inalbinotie  eyes  the  space  between  the  ciliary 
processes  and  the  edge  of  the  lens,  becomes  increased  in  size  during  accommodation 
for  near  object*.  He  thinka  it  probable  that  the  v-lunie  of  the  ciliary  processes 
facte  in  the  difitaent  conditions  of  the  accommodation,  and  supposes  that  this  is 
due  to  the  difference  in  the  blood  supply  to  the  iris,  which  he  thinks  varies  with  the 
ddatation  and  contraction  of  the  pupil. 

Coco i us  has  made  numerous  experiments  and  observations  as  to  the  accommo- 
dation, examining  for  this  purpose  the  eyes  of  persons  upon  whom  iridectomy  had 
been  performed.  He  found  that  the  ciliary  processes  move  forwards,  and  become 
somewhat  swollen,  during  accommodation  for  near  objects  ;  and  that  after  the 
instillation  of  atropine  they  appear  remarkably  retracted,  whereas  after  the  use  of 
the  Calabar  bean  they  move  forwards  (vide  his  "Mechanismus  der  Accommodation 
tk-y  Mrii--hli'-it,-!i  Angea/'  I  eipdg,  E&68).  In  tht  fxpmmaati  Mto  ttu  mcobaniini 
of  the  Accommodation p  which  were  made  by  Heusen  and  Vfllokera  upon  dogs,  it  was 
found  that  during  the  action  of  the  ciliary  muscle  the  choroid  and  retina  are  shifted 
forward.  Tills  fact  would  explain  the  occurrence  of  the  accommodative  phosphenea 
of  Czortnak,  and  is  moreover,,  as  they  point  out,  of  great  practical  interest  and 
importance  in  diseases  of  these  tissues.  For  if  this  be  so,  it  cannot  be  immaterial  in 
affections  of  the  choroid  and  retina,  whether  the  accommodation  is  employed  or  not, 
and  the  beneficial  effect  of  atropine  in  such  diseases  may  probably  be  due  to  ita 
paralysing  the  power  of  accommodation,  and  thus  obviating  the  movement  of  the 
choroid  aud  retina.  The  experiments  of  these  observers  lead  them,  on  the  whole,  to 
agree  with  HelmhuUz'*  theory  of  accommodation.  (Hensen  and  Foleken*  Experi- 
iiuntal-Untersuchung  iiber  den  Mechanism  us  der  Accommodation.     Kiel,  18B8.) 

f  It  was  found,  with  the  ophthalmometer,  tliat  the  position  of  the  reflection 
images  of  a  candle,  produced  by  the  cornea  and  the  anterior  and  posterior  surface* 
of  the  lens,  underwent  a  change  during  accommodation  for  near  objects.  Whilst 
the  reflex  image  from  the  cornea  remained  unchanged,  that  from  the  anterior  surface 
of  the  lens  approached  the  corneal  image  and  diminished  in  size;  the  image  from 
the  posterior  surface  of  the  leus  also  diminished  very  slightly  in  size,  but  underwent 
no  appreciable  change  of  position. 
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for  near  objects,  the  fibres  of  the  iris  suffer  contraction,  the  periphery  of 
tbt  iris  becomes  straightened  (^},  mid  the  anterior  chamber  lengthen*.  I, 

Fig.  74. 


80  that  its  diminution  in  depth  is  compensated  for  by  the  advance  of 
interior  surface  of  the  lens. 

The  question  now  arises  in  what  mauner  is  this  change  in  the  form 
of  the  lens  produced  ?  There  cun  be  no  donbt  now  tlmt  it  is  entirely 
due  U)  the  action  of  the  ciliary  mnscle.  Cramer,  DomK  i>,  llcliuholtz, 
Miitlcr,  as  well  as  many  other  observers,  considered  tlmt  whikt  tin 
ciliary  muscle  played  the  most  important  part  in  the  mechanism  of  the 
accommodation,  it  was  materially  assisted  by  the  iris.  Indeed  it  was 
impossible  to  determine  with  accuracy,  even  after  the  most  careful 
dissections  and  most  elaborate  investigations,  the  relative  amount 
importance  of  the  iris  and  eilmr  y  muscle.  This  qilSftiOfl  lias  now, 
however,  been  definitely  set  al  rest  by  a  case  which  occurred  in  Van 
Graefe's  in  which,  together  with  a  total  iImbm  of  t  beirifl  (the 

latter  was  removed  after  an  accident)  the  power  of  accommodation 
remained  perfect.  Moreover,  on  the  application  of  a  strong  solution  of 
atropine  it  became  completely  paralysed. 


-NEGATIVE  ACCOMMODATION, 

Some  ophthalmologists  of  eminence,  more  especially  Von  Gracf< 
\\  rl.i 'i\  have  thought  that  when  the  emmetropic  eye  is  in  a  iftftla 
rest,  it  is  n. t  quits  adjusted  tor  its  furthest  point  of  distinct  vision,  but 
can  become  so  by  a  Blight  alteration  in  its  accommodation,  which  may 
be  called  -five  accommodation,  in  contradistinc t 

which  enables  it  to   adjust  itself   for  near  objects.  has 

thought  that,  by  the  aid  chiefly  of  the  external  muscles  of  the  eyeball 
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object  will 


to 

be  phoed  beta*  the  e yev, 

the  object  (placed  at 

as  tney  had  when  the  objoci 

A.  0<-LDCu  less  would  be  reCjttlieQ 

for  the  rays  from  an  object  situated  at  its  anterior 

issue  parallel  from  tbe  leas.     If  we  now  suppose  this 

i  placed  within  the  eye,  it  lepteseaufcs  the  aooomamdatioa  of 

its  power  the  range  of  aceornTmodatkin,  the  latter  would* 

1 


for 

focal  length 
auxiliary  lei 
tbe  eye,  and 

therefore,  in  this  case  =  i.     Tbe  range  of 


accommodation  —  maj  be 


found  by  tbe  formula-  =  —  —  i 
J  APR 

Let  as  illustrate  this  by  a  few  examples  : — 

1.  If  the  furthest  point  lies  at  an  infinite  distance*  R 

nearest  point  at  6 "   P  =   6",   tbe  range  of  accommodation   will  be 

Tbe  range  of  accommodation  is  here  represented 


1  f    1  11 


by  an  auxiliary  lens  of  6  inches  focus. 

2-  If,  in  a  myopic  eye,  the  far  point  lies  at  8"  and  the  near  point 

4"    from  the  eye,    the    range  of   accommodation    will    bo      ,   f,.r 


!lt 


1    _    1    =    1 

4       8       8' 

3.  If  a  presbyopic  eye  has  its  far  point  at  an  infinite  distance,  and 

its  near  point  at  10",  the  range  of  accommodation  will  be  -L, 


lu 


10        «       10 

The  following  is  also  a  very  good  method  for  testing  the  range  of 
jmmodation,  and  for  quickly  discovering  whether  tho  eye  is  emme- 
tropic, myopic,  or  hypermetropic : — 

A  convex  lens  of  6"  or  10"  focus  is  placed  before  the  eye.#  With 
this  lens  the  patient  then  reads  No.  1  of  Snellen,  and  his  far  and  n 
point  are  noted.  The  far  (r  )  and  near  point  (;/)  thus  found,  stand  in 
relation  to  his  real  far  (r)  and  near  point  (/»),  that  the  i  ays  |  Mining 
from  r1  are  refracted  by  the  lens  as  if  they  came  from  r,  those  from  p 
being  also  refracted  as  if  they  emanated  from  p,  With  convex  (!,  /  im 
the  normal  eye)  lies  at  6"  from  the  eye,  for  rays  from  an  object  at  o'" 
distance  falling  on  this  lens,  would  be  rendered  parallel  by  it,  mid  would, 

•  The  lens  must  be  strong,  in  order  that  the  patient  may  really  command  hi* 
point,  and  that  the  latter  may  be  approximated  so  mm-h   that  tho  minimum  of 
angle  of  distinction  no  longer  exerts  any  influence,  and  amblyopia  is  therefore 
excluded. 
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consequently,  impinge  upon  the  eye  as  if  they  came  from  an  infinite 
distance  (the  normal  far  point).  The  near  point  (p)  would  lie  at  about 
2}".     This  varies,  however,  with  the  age  of  the  patient. 

The   range   of  accommodation    is,  therefore,  easily  found  by  the 

The    lens    and    its    distance    from    the 


formnla  —  ^  —  —  — 
APR 


eye 


(about  |")  are  omitted  in  the  calculation. 

If  (with  convex  6)  the  far  point  (/)  lies  at  6",  the  near  point  (  »') 

*r*  =1-1  =  1 

A        3        6       6 
Let  us  illustrate  this  proceeding  by  the  following  examples  : — 

I,  Myopic  eye,  We  find  that  with  convex  6*  r'  =  5"  p  =  "3".  The 
eye  is  consequently  myopic,  for  it  is  not  adjusted  for  the  normal  far 
point  (6")»  but  for  a  nearer  one,  the  rays  from  which  impinge  in  1  diver- 
gent direction  upon  the  eye  :■ — -    =  -—-=-==,. 

e  ■  J         A        3       5       7± 

Now,  what  glasses  will  this  patient  require  for  infinite  distance  ? 
By  means  of  our  strong  convex  lens  we  have  changed  this  eye  into  a 
very  myopic  one,  in  fact,  into  a  myopia  of  ^,  for  we  should  have  to 
place  a  concave  glass  of  5"  focus  before  convex  6,  in  order  to  enable  it 
to  see  at  a  distance ;  for  this  concave  glass  would  render  parallel  rays 
so  divergent  as  if  they  came  from  5"  distance.  In  order  to  find  the 
proper  concave  glass  for  distance,  we  deduct  concave  5  From  convex  6. 

Hence  the  proper  concave  glass  will  be  No.  30,  for  ^  —  g-  s=  —  «x- 

II.  Hypermetropic  eye.  With  convex  6,  r  =  8,  p  =  3".  The  eye 
is,  therefore,  hypermetropic,  for  its  far  point  lies  beyond  the  normal  far 
point  (6"). 

Its  range  of  accommodation  —   — ,  for  —  =^  -  —  ec  — « 
6  4|     °    A        3        8        4f 

Above  we  have  only  spoken  of  the  fliBiaftrfa  range  of  accommodation 
which  exists  when  each  eye  is  tried  separately.  Bonders*  has,  how- 
ever, pointed  out  that  we  must  distinguish  two  other  kinds  of  ranges, 
viz.,  the  binocular  find  the  rvhttke.     The  h'  < 'Misprises  theaccom- 

modation  from  the  furthest  point  r*  to  the  nearest  point  jo,,  when  both 


eyes  are  tried  together. 


The  formla  is  JL  _  2_  _  L 

A,  P4  R,. 


Although  a  certain  connection  exists  between  the  accommodation 
and  the  convergence  of  the  visual  lines,  yet  this  connection  is  not  abso- 
lute and  definite,  for  we  find  that  the  position  of  the  visual  lines  may 
be  changed,  yet  the  accommodation  remain  the  same  ;  for  if  a  prism  of 
moderate  strength  be  placed  with  its  base  outwards  before  one  eye,  the 

•  Op-  cil.,  110,  Full  explanation!,  with  explanatory  diagram!  of  thia  subject, 
will  be  found  in  Don d en'  work, 
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convergence  of  the  visual  lines  will  be  greatly  increased  to  overcome 
the  diplopia,  and  pet  tin*  object  can  be  distinctly  Been  at  the  same 
diHtance  with  both  eyes.  Again,  the  accommodation  may  be  alt- 
and  yet  the  state  of  convergence  remain  the  same,  fnr  if  we  place  weak 
concave  or  convex  lenses  before  the  eyes,  an  object  can  still  be  dis- 
•rly  seen  at  a  definite  distance.  This  proves  that  the  accommoda- 
tion may  be  modified  without  any  change  of  the  convergence  of  the 
visual  lines.  These  experiments  show  that  there  exists  a  certain  inde- 
pendence between  tin  _renee  and  the  accommodation,  and  the 
range  of  accommodation  over  which  we  have  control  at  a  given  con- 
vergence of  the  visual   lines  is  termed  the  relative  range,  and  is  found 

by  the  formula  —  =  —   —  — -     l<  oO&Butt,  moreover,  of  two  parts, 
A1        Pj         H, 

the  |  "i»l   the    iK'j'itite,     The   positive  being  the  part  which  is 

disposable  for  a  distal  than  the  point  uf  convergence,  whereas 

the  negative  is   the  portion  which  is  required  to  see  an  object  lying 

beyond  the  point  of  convergence  of  the  visual  lines.     Now  the  relation 

between  these  two  parts  of  the  relative  range  of  accommodation  is  of 

much  practical    importance,  for  it  is  found  that,  in  order  that  the  eyes 

may  be  employed  comfortably  for  some  length  of  time  at  near  objects 

(reading,  etc.),  it   iw  absolutely  necessary  that  the  positive  part  of  the 

accommodation  should  bear  a  certain   proportion  to  the  negative  (it 

should  at  the  very  least  be  equal  to  $). 

The   best   objects   for   testing    the   range    of  accommodation   are 

lien's  test  types  or  Von  Graefe's  wire  optometer.  But  as  the  latter 
requires  some  exactitude  and  intelligence  on  the  part  of  the  patient,  I 
find  it  more  practical,  especially  with  hospital  patients,  to  use  the  test 
typeB.    IfT  whilst  they  are  reading  No.  I,  we  move  the  type  a  few  times 

rnately  nearer  to  and  further  from  the  eye.  the  nearest  and  furthest 
point  of  distinct  vision  can  be  readily  ascertained.  Von  Graefe's  opto- 
meter consists  of  a  small  square  steel  frame,  across  which  a  number  of 
delicate,  parallel,  vertical  wires  are  stretched.  This  frame  may  be 
attached  to  a  brass  rod  (graduated  in  inches  and  feet)  upon  which  it  is 
moveable ;  or  it  may  be  fastened  to  a  graduated  tape.  One  end  of  the 
rod,  or  the   bobbin  of  the  tape  is  placed  against  the  forehead  of  the 

ent,  and  the  frame  moved  to  the  nearest  point  at  which  the  indi- 
vidual wires  still  look  clearly  and  sharply  defined  ;  the  distance  of  this 
point  ttom  the  eye  iB  read  off  from  the  graduated  scale,  and  put  down 
as  the  near  point  (n).  The  frame  is  then  removed  to  the  greatest 
distance  at  whir -h  the  individual  wires  still  appear  sharply  defined,  and 
this  is  noted  as  the  far  point  (r).  The  distance  between  p  and  r  gives 
the  range  of  accommodation.  The  wires  only  appear  sharply  defined 
when  the  eye  accommodates  itself  perfectly  for  them,  din.  'Iv  then 
the  sligl  iation  from  this  perfect  accommodation  (the  frame 
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It  is  also  supposed  by  some,  that  long-continued  work  at  near 
objects  may  produce  myopia.     For  persons  thus  em]  ontinually 

accommodate  for  a  very  near  point,  their  crystalline  lens  has,  fin  i 
constantly  to  assume  a  more  convex  form,  and,  after  a  time,,  it  may  nut 
be  able  quite  to  regain  ite  original  form,   even  wh-  oestitj  for 

adjust  ing  itself  for  near  objects  no  longer  exists,     The  eye  has  in  fuct 
become  somewhat  myopic. 

The  production  and  increase  of  myopia  by  continuous  uso  of  the 
eyes  at  near  objects,  appear  to  timl  their  explanation  chiefly  in  the  fact 
that  the  inner  tunics  of  the  eyeball  become  congested.  The  near 
approach  of  the  object  necessitates  a  stro«  rgencc  of  the  visual 

lines,  which  causes  an  accuiui  t    blood  in,  and  congestion  of)  tin 

ill,  these  conditions  being  increased  still  more 
by  the  stooping  position  generally  indulged  in  during  such  employment. 
We  can  easily  and.  rstand  that  this  congestion  and  augmentaUon  in  the 
pressure  of  the  ocuhir  tlnids  must,   if  long  continn  !y  lead 

an  extension  of  the  tunics  at  t!  r  pole,  and  thus  give  rise  to 

<ia  posterior. 
The  seeds  of  short-sightedness  are  frequently  sown  in  childhood, 
either  thru  ugh  a  premature  over-exertion  of  the  eyes  at  near  object*, 

refractive  modi*  (the  ooroes  oc 
Tin-  M  ft  for  instance,  be  clouded,  and  then  the  path  nt  offcia 

■  'hji'ct  very  close  to  the  eye,  in  order  to  obtei&  larger  and 
more  distinct  retinal  images,  and  thus  myopia  may  be  soon  induced. 
The  same  thing  may  occur  when  the  lens  is  somewhat  opaque;  thus  it 
is  well  kn.»wn  that  lamellar  cataract  frequently  becomes  complicated 
with  short  Bight 

There  can  be  no  doubt  that  the  degree  of  mjopii  is  often  greatly 
increased  during  childhood  by  long  continued  study,  more  especially 
I  illumination  and  a  faulty  cons  tract  ion  of  the  tab 

desks  at  which  the  pupils  read  and  wr  insufficient  illumi; 

necessitates  a  olose  approximation  of  the  object,  which  gives  rise  to 
Stemming  of  the  accommodation  and  congestion  of  the  eyes.     A  faulty 
q  of  the  tables,  or  of  the  distance  between  the  latter  and  the 
seats,  is  also  injurious  I »  hildren  to  stoop.     An  interesting 

and  valuable  monograph  has  been    mitten   by    Dr.  Cohn*   upon  this 
subject.      He*  examined  the  eyes  of  10,060  school  children,  and  could 
f  ly  trace  the  increase  in  the  proportion  of  the  myopia  according 
construction  of  the  desks  and  the  lighting  of  the  school- rooms. 
It  was  formerly  supposed   that  increased  convexity  of  the  cornea 
the  cause  of  myopia,  but  this  is  erroneous,  for  Donders  has  found 
that  the  cornea  is  as  a  rule  less  convex  in  myopic  persons  than  in  the 

•  Dr.  Cohn,  TTntenuehung  der  Augen  von  10,060  SehulkiiuUrn.    Leiptie,  1807. 
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some  distance  from  the  eye.  If  we  regard  one  of  the  retinal  vessels  or 
the  optic  disc,  and  move  onr  head  slightly  to  one  side,  w  -  (hat 

tin1  image  moves  in  the  contrary  direction;  if  we  move  to  the  right  it 
moves  to  the  left,  and  vice  versd,  so  that  we  obtain  a  reverse  image  of 
the  background  of  the  eye. 

Fig.  7b  will  at  once  explain  the  reason  of  this.     Let  a  be  a  v.-ry 
short-sighted  eye  (m  =  ^),  and  b  the  eye  of  the  observer:  a  being  in 

Fig.  76. 


a  state  of  rest  is  adjusted  for  Hi  far  point  (c),  which  lies  4"  in  front  of 
the  eye.  The  rays  from  the  fundus,  therefore,  pass  ont  of  the  eye  in  a 
strongly  convergent  direction,  and  meet  at  r%  and,  crossing  there,  fall 
in  a  divergent  direct  it  >n  upon  the  eye  of  the  observer.  If  the  latter  be 
myopic  (accommodated  for  divergent  rays  when  his  eye  is  in  a  state  of 
rest),  they  may  be  united  upon  his  retina  (b)  without  the  aid  of  any 
correcting  lens  behind  the  ophthalmoscope.  But  if  his  eye  is  emme- 
tropic ho  will,  if  adjusted  for  his  far  point,  require  a  suitabl. 
lens  behind  the  mirror,  in  order  to  render  the  divergent  rays  parallel. 
If  he,  however,  accommodates  himself  for  a  sufficiently  near  point,  he 
will  be  able  to  unite  the  divergent  rays  upon  his  retina  without  any 
correcting  lens.  The  reversed  image  of  the  eye  represented  in  Pig.  75 
(the  myopia  of  which  =  J)  will  be  seen  at  a  distance  of  about  7"- 
because  as  the  rays  from  it  cross  at  c,  the  upper  ray,  t\  becomes  the 
lower  ray  after  they  have  crossed,  and  the   lower   my,  (2,  becomes  the 

IT.  In  order  to  examine  a  myopic  eye  in  the  erect  image,  it  will  be 
ssary  to  place  a  suitable  concave  lens  behind  the  mirror,  so  as  to 
in  a  distinct  image  of  the  fundus;  the  greater  the  myopia  tin* 
mger  must  this  concave  glass  be,  and  the  nearer  must  the  observer 
>proach  to  the  eye.  The  strength  of  this  correcting  concave  lens  will 
also  enable  us  approximately  to  estimate  the  degree  of  the  myopia,* 
wliiHi  will  be  always  somewhat  less  than  the  strength  of  the  correcting 
lens.  For  instance,  let  us  suppose  that  the  eye  of  the  observer  is  emme- 
tropic, and  not  using  its  power  of  accommodation,  and   the  patient's 

t  a  very  full  and  valuable  explanation  of  the  determination  of  the  state  of 
refraction  by  the  aid  of  the  ophthalmoscope,  I  must  refer  the  reader  to  Maut  liner's 
rbueh  der  Ophthalmoscopic. 
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a  source  of  danger  to  the  eye.  There  is  a  popular  fallacy  that 
short-sighted  eyes  are  particularly  strong,  and  even  some  medical  men 
purl  M'ijuitc  in  it,  But  thin  is  quite  erroneous,  indeed  a  myopic  eye 
must  be  looked  upon  as  unsound,  more  especially  if  the  disease  is  exten- 
sive and  progressive.  In  such  cases  care  must,  therefore,  he  taken  that 
the  patient  avoids  all  employment  or  amusement  that  may  hasten  the 
progress  of  the  myopia,  or  give  rise  to  irritation  and  straining  of 
the  eye. 

It  is  of  much  consequence  in  myopia  that  the  spectacles  should  be 

lleoted  with  accuracy  and  care,  for   if  they  are  unsuitable,  more  ospe* 

cially  if  they  are  too  strong,  they  may  prove  very  injurious  to  the  eye. 

The   proper   strength  is   rapidly  and   easily  found   in    the   following 

manner  •. — 

The  degree  of  the  myopia  must  in  the  first  place  be  ascertained  with 
da  by  trying  the  furthest  distance  at  which  the  patient  can 
No,  1.  If  he  can  do  so  up  to  10"  from  the  eye,  his  far  point  (r) 
lies  at  10",  and  his  myopia  — -jV»  f°r  a  concave  lens  of  10"  focus 
wuuld  enable  bom  to  see  at  an  infinite  distance,  as  it  would  give  to 
parallel  rays  a  divergence  as  if  they  came  from  a  point  10"  in  front  of 
(the  patient's  far  p  -mi  ).  The  position  of  r,  therefore,  always 
affords  us  a  clue  to  the  number  of  the  concave  lens  required;  but 
although  BTa»  10  WPttld  l><- theoretically  the  proper  glass,  we  tiud  practi- 
cally that  it  would  be  somewhat  too  strong.  The  reason  of  this  is,  that 
the  convergence  of  the  visual  lines  at  10"  prevents  the  eye  from  exactly 
accommodating  itself  for  its  far  point,  t)  being  only  attainable 

when  we  look  at  distant  objects  with  parallel  visual  lines.  Hence  con- 
cave 11  a  12  would  be  the  glass  really  suitable.  Whether  a  given  lens 
accurately  suited  to  the  patient's  sight,  can  be  easily  determined  is 
l«d lowing  manner; — Let  us  return  to  the  case  above  referred  to  of 
a  myopia  m  ^l6.  With  concave  10  the  patient  is  able  to  read  No.  xx 
of  Snellen  at  20',  hence  his  V  =  1.  In  order  U>  determine  whether 
right  glass,  we  alternately  place  before  it  weak 
Bive  and  glasses  and  try  their  effect,     li'  weak   concave 

glasses  impr.  ight,  the  original   lens  (No.  10)  is  too  weak;  if, 

lie  other  hand,  weak  convex  glasses  improve  if,  it  is  too  strong. 
If  m  sicave   nor  convex  glasses  render  any   impi  -  the 

original  Jeus  suits  exactly.     The   proper  glass  can  be  easily  found  by 
,    simple  calculation  ;  for   if  the   myopia  =  ^  and  convex  50 
I  the  sight  still  more  (oonvex  40  making  it  worse)  the  original 
[lass  is  somewhat  too  strong,  and  we  must  deduct  ^  from  it.     The 

proper  glass  will  be  — ,  for,  jj  -  -  -  — .      We  try  concave   IS 

and  find  that  neither  concave  nor  convex  glasses  render  any  improve* 

»t. 
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For  the  purpose  of  reading  mutac,  I  think  it  best  to  give  patients 
spectacles  suited  for  a  distance  uf  2'— 3',  for  if  the  myopia  is  consider- 
able, and  they  use  glasses  which  completely  neutralize  it  for  distance, 
the  size  of  the  music  is  inconveniently  diminished,  and  thus  becomes 
somewhat  indistinct  and  difficult  to  decipher. 

We  now  come  to  the  question  whether  myopic  persons  should  wear 
gllOOM  in    reading,  sewing,  writing,  ete..  and    the  answer    to    this   must 
n  d  upon  several  circumstances. 

Wliere  the  myopia  is  but  slight  in  degTee  (less  than  fa),  they  may 
be  dispensed  with — or,  if  the  employment  is  not  continued  tai  any 
length  of  time,  the  distance  glasses  may  even  be  worn,  but  the  type 
must  be  held  at  a  greater  distance,  otherwise  the  eye  becomes  fatigued, 
and  the  accommodation  strained.  Indeed,  I  find  that  it  is  less  trying 
and  more  comfortable  for  such  patientB  to  read  without  their  glasses. 

If  the  myopia  is  considerable  in  degree,  so  that  the  print  has  to  be 
held  very  close  to  the  eye,  glasses  should  be  prescribed  which  will 
remove  the  far  point  to  about  14" — 16",  for  this  will  prevent  the 
necessity  of  stooping,  which  causes  an  increased  flow  of  blood  to  the 
eye,   and  an  increase  in    the    b  if  the  intru-oenlar  fluids.     This 

congestion  of  the  eye  greatly  tends  to  promote  the  development  of 
sclerotieo-choroiditis  posterior,  intra-ocular  haemorrhage,  and  detach- 
ment of  the  retina,  which  are  so  apt  to  occur  in  very  short-sighted 
persons.  For  these  reasons,  we  should  direct  myopes  to  read  with  their 
well  thrown  back,  and  to  write  at  a  sloping  desk.  Strict  injunc- 
tions must  also  be  given  igMBfti  tin*  habit  of  reading  in  the  recumbent 
position,  either  in  bed  or  on  a  couch,  as  this  produces  great  congestion 
of  the  eyes. 

But  the  strong  convergence  of  the  visual  lines  which  takes  place 
when  the  object  has  to  be  held  close  to  the  eye,  is  also  a  source  of  great 
danger,  for   it   is  always  accompanied  by  an  increased  tension  of  the 
eyeball  and  of  the  accommodation.     The  latter  is  an  associated  action, 
arising    from    the    mechanism  of   the   OOATOrgOnOQ,   but   existing 
a  the  eye  itself,  and  may,  consequently,  easily  give  rise   to  an  in- 
crease of  the  myopia.     But   besides  this,  the  pressure  of  the  muscles 
upon  the  eyeball  iR  greater  when   the  visual   lines  are  convergent  than 
when  they  are  parallel,  and  this  increase  of  pressure  must  tend  to  give 
►jKuent  of  posterior  staphyloma,  and  to  hasten  its  pro- 
The  increase  in  the  tension  of  the  eyeball  is  part icularly  marked 
rhen  the  internal  recti  muscles  are  weak,  and  thus  render  the  oonver* 

ice  of  the  visual  lines  more  difficult. 

N<«w  if  wc  afford  such  very  short-sighted  persons  the  use  of  glasses 
which  enable  them  to  read  and  write  at  a  distance  of  14*  or   16  inches 

solid  gloat,  the  base  of  which  it  convci,  and  the  opposite   surface  rancor*.     It  is 
one  inch  in  length,  ond  eon  be  readily  carried  in  the  woistcoot  pocket. 


552 


ANOMALIES  OF  REFRACTION   AST)  ACCOMMODATION. 


from  tbe  eye,  we  do  away  with  the  necessity  of  a  considerable  conver- 
gence of  the  visual  lines,  the  stooping  position,  and  the  evils  to  which 
these  give  rise. 

But  the  patient  must  be  warned  not  to  bring  the  type  close  to  him 
when  the  eyes  become  a  little  tired,  Tor  this  would  strain  and  fatigue 
the  accommodation ;  but  the  book  should  then  be  laid  aside  for  a  few 
minutes,  and  the  eyes  rested. 

Spectacles  may  also  be  used  for  near  objects  in  those  cases  in  which 
the  myopia  is  accompanied  by  muscular  asthenopia  (depending  upon 
an  insufficiency  or  weakness  of  the  internal  recti  muscles),  which  mani- 
fests itself  as  soon  as  the  patient  has  worked  at  near  objects  for  a  short 
time. 

Whilst  the  use  of  spectacles  for  near  objects  may  be  permitted 
advantage  in  the  above  forms  of  myopia,  it  mnst  be  forbidden  if  the 
range  of  accommodation  is  very  limited,  and  if  the  patients  suffer  from 

i  a  degree  of  amblyopia  (generally  depending  upon  sclerotioo- cho- 
roid it  is  posterior),  that  they  are  unable  to  read  No.  2  or  3  of  Snellen's 
types.  The  glasses  will  diminish  the  size  of  the  letters,  and,  in  order 
to  see  them  under  a  larger  visual  angle,  the  patient  will  bring  the 
object  very  close  to  the  eye,  which  will  cause  the  accommodation  to  be 
greatly  strained,  the  intra-ocular  tension  to  be  increased,  and  serious 
mischief  will  but  too  surely  ensue.  Spectacles  should  not,  therefore, 
be  permitted  for  near  objects  when  marked  amblyopia  exi 

If  the  myopia  is  very  considerable,  we  generally  find  that  only  one 
eye  is  employed  for  near  objects;   the  convergence  of  the  visual  lines 

ig  therefore  annaHed.  Doudera  says  with  reference  to  this  point, 
"  This  appears  to  me  to  be  often  a  desirable  condition  :  in  strong  myopia 
binocular  vision  loses  its  value,  and  the  tension  which  would  be  re- 
quired for  it  cjuniot  be  otherwise  than  injurious.  Now,  in  such  cases* 
for  leading   no  sj>  are  given;    in  the   first  place,  because  tbe 

acut<  usually  somewhat  decreased,  and  the  diminution 

of  concave  glasses   is   now  troublesome ;    in  the  second  place,  because, 
with    the  i    of  r,  injurious  efforts    at  jence  and  at 

ion  might  be  t  In  any  case  the  spectacles  should 

weak  as  to  avoid  these  results." 


5.— PRESBYOPIA. 


The  first  symptom  of  presbyopia  is  that  small  objects  (small  type,  fine 
)  cannot  be  Been  with  Buch  ease  or  at  so  short  a  distance 
In  ord<  t  to  - oe  minute  objec I s  more dist i 

i?6  them  further  from  the  eye,  or  even  to  seek  a  1 
light,  so  as  to  diminish  upon  the  retina  by  nar* 

uf  the  pupil,     But  as  tbe  retinal  images  of  these  Ens 
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objects  are  very  small,  on  account  of  the  distance  at  which  they  are 
held,  he  will  soon  experience  a  commensurate  difficulty  in  clearly  dis- 
tinguishing' them,  the  print,  for  instance,  will  get  indistinct  and  con- 
fused, and  the  eyes  become  fatigued  and  painful* 

In  simple  presbyopia,  the  far  paint  is  at  a  normal  distance  from  the 

-  parallel  rays  are  united  upon  the  retina,  and  neither  concave  nor 
convex  glasses  (even  after  the  instillation  of  atropine)  at  all  improve 
distant  vision.     T  r  her  myopic  nor  hypermetropic.     There 

is  in  fact  no  anomaly  of  refraction,  but  only  a  narrowing  of  the  range 
of  accommodation;  the  near  point  is  removed  too  far  from  the  eye,  and 
hence  the  difficulty  of  accurately  distinguishing  small 

Amblyopia  sometimes  co-exists  with  presbyopia,   and  may  even  be 

mistaken  for  it,  as  the  ami  it ient  likewise  cannot  see  very  small 

objY.  oily,  and  convex  glasses  also  improve  his  fight     Hut  in 

k  presbyopia  ( uncomplicated  with  amblyopia)  we  should  be  able 

to  restore  the  normal  acuity  of  vision  and  range  of  MM dation  by 

the  proper  convex  glass.     With  its  aid,  ihonU    bt   able  to 

read  No.  1  at  8"  ;  In  n  ,  -:iM  only  decipher  No    2d  >r  is 

_ed  to  hold  the  print  closer,  ho  is  also  ambly«»j>i. 

Domlers  lias  found  that  in  the  emmetropic  eye  the  near  point 
gradually  recedes,  oven  from  an  early  a^e,  further  and  further  from  the 
eye.  This  recession  commences  about  the  age  of  10,  and  prograeaaa 
regularly  with  increasing  years.    At  40  it  lies  at  about  i,  ni  11" 

— 12",  and  so  on.  In  the  emmetropic  eye,  no  inconvenience  is  generally 
experienced  from  this  recession  till  about  the  age  of  40  or  45.  This 
change  in  the  position  of  the  near  point  is  met  with  in  all  eyes, — the 
emmetropic,  bypcrnu i  ropie,  and  myopic. 

lint  the  Ur  point  also  begins  in  the  normal  eye  to  recede  somewhat 
about  the  ag-  I  becomes  slightly  hypermetro- 

pic  i<1  -u proved  by  convex  glasses).     At  70  or  80 

years  of  age,  the  hypcrmetr.»pia  may  =  j'j,  £>«*  the  patient  can  aee 
distinctly  at  a  distance  with  a  convex  glass  of  24*  focus.  This  hyper- 
metropm,  which  is  at  first  i,  may  afterwards  become  abac* 

luh     so  th;r  r  unly  unable  to  accommodate  for  diver- 

gent, but  even  for  parallel  rays. 

The  recession  of  the  near  point  from  the  eye,  and  the  consequent 

narr  range  of  accommodation,  are  far  more  due  to  a  change 

in  those  parts  within  the  eye  which  are  pa*  tftgld  during  the 

a  ion,  than  to  an  alteration  in  those  which  through 

their  activity   bring  about  the  latter.      For  the   ciliary   muscle,  the 

vo  agent  of  accommodation,  is  generally  normal,  although  it  may, 
later  in  life,  undergo  senile  changes.  Wherea*  the  passively  changed 
organ  of  accommodation,  the  crystalline  lens,  gradually  becomes  mora 
and   more  nrm  with  advancing   years,    and    in   consequence  of  this 
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used  firmness,  the  same  amount  of  muscular  action  cannot  produce 
the  same  change  in  the  form  of  the  lens  as  hereto! 

At  first,  of  conrae,  no  inconvenience  is  experienced  from  this  gradual 
recession  of  the  near  point ;  we  do  not,  in  fact,  notice  it  until  the  dis- 

e  10  bo  considerable  that  we  cannot  easily  distinguish  small  objects. 
When  are  we,  then,  to  consider  an  eye  presbyopic  ?  Bonders  thinks 
this  should  be  done  as  soon  as  Hm  near  point  has  receded  further  than 
8"  from  the  eye ;  for  as  soon  as  this  is  the  case,  patients  generally  begin 
to  complain  that  continued  work  at  small  objects  has  become  irksome 
and  fatiguing.  We,  however,  sometimes  meet  with  persons  with  very 
strong  sight,  who  can  read  and  write  for  hours  without  experiencing 
any  incouv.  nil  mc,  even  although  their  near  point  may  be  11*' — 12" 
from  the  eye.  But  these  cases  are  exceptional.  Let  us,  therefore,  with 
Bonders,  OOUaiOjBr  presbyopia  to  begin  when  the  near  point  is  removed 
further  than  8"  from  the  eye. 

The  degree  of  presbyopia  (Pr)  may  be  easily  found  if  wi  decide  upon 
a  definite  distance  (*.£.,  8")  as  the  commencement  of  presbyopia,  for  we 
li.ivr  then  hiniply  to  deduct  the  presbyopic  near  point  (p')  from  tl 
Thus  if  p'  lies  at  W  the  presbyopia  =  ^  for  £  —  ^  =  ^.  Hence 
convex  16  will  neutralize  the  presbyopia  and  bring  the  near  point  again 
to  8', 

It  will  peAapi  have  already  struck  the  reader,  that  if  presbyopia  is 
assumed  to  commence  when  the  near  point  has  receded  farther  than  8* 
from  the  eye,  not  only  the  emmetiopic,  but  also  the  myopic  and  hyper- 
metropic, eye  may  suffer  from  presbyopia  j  for  if  a  person  has  a  myopia 
=  ^j  and  his  near  point  lies  at  12",  he  is  also  presbyopic.  This 
cannot,  of  OOUTSe,  occur  when  the  myopia  is  higher  in  degree  than  £. 
In  hypcrinetropia  the  same  thing  may  take  place,  for  if,  with  the  convex 
glass  which  neutral  i/.es  the  hypermetropia,  the  near  point  lies  at  J 
there  is  also  presbyopia* 

The  range  of  accommodation  is  fonnd  by  the  formula  —   —  —  __ 

APR 

If  p  =  10",  and  r  —  00 .  —  =   — ,  for  —  _   —  =  — . 

A         10  10  Qo         10 

There  can   be  no  question  as  to  the  advisability  and  necessity  of 

ng  far-sighted  persons  the   use  of  spectacles.     They  should  be 

famished  with  them  as  soon  as  they  are  in  the  slightest  degree  annoyed 

or  inconvenienced  by  the  ju>  shs  <>pm.     Some   medical  men  think  that 

byopi*'   patients   should  do  without  spectacles  as  long  as  possible, 

fear  that    the  ran  at  an  early  period,  get  so  used  to 

i  >dispeuaable, 

an   error,   S»  if  such  persons  are  permitted  to 
it   glasses,    we  observe  that   the   presbyopia  soon   rapidly 
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The  proper  strength  of  the  glasses  may  be  readily  calculated.  If  p 
(the  near  point)  lies  16"  from  the  eye,  Pr  =  |  —  *fa  =  *fa.  A  convex 
glass  of  16"  focna  will  bring  the  near  point  back  again  to  8"  from  the 
eye.  We  mnBt  generally,  however,  give  somewhat  weaker  glasses, 
because,  on  account  of  the  greater  convergence  of  the  visual  lines,  the 
near  point  will  through  these  glasses  (convex  16)  bt  b  reality  bflOttghi 
nearer  than  8".  Late  in  life,  when  there  is  some  diminution  in  the 
acuteness  of  vision,  the  KM ar  point  may  somti  hronirM   even  to 

6" or  7",  and  it  should  be  approximated  the  rliwir  the  greater  the  range 
of  accommodation. 

If  no  hypermetropia  exists,  the  weakest  glasses  with  which  No.  1 
of  Snellen  can  be  distinctly  and  easily  read  at  about  12"  distance,  may 
generally  be  given.  But  I  have  often  found  that  if  the  person  is  much 
employed  in  reading  and  writing,  and  has  always  bee*  accustomed  to 
hold  his  book  at  a  considerable  distance,  he  will  he  at  first  much  UM 
venienced  if  his  near  point  is  brought  to  10"  or  18",  We  ibaili  tin 0f> 
fore,  have  to  give  him  glasses  which  will  bring  it  only  to  about  16", 
With  these  he  will  be  "hie  to  work  with  ease  for  a  considerable  length 
of  time.  They  may  afterwards  be  gradually  changed  for  rather 
stronger  ones. 

In  choosing  spectacles  for  far-sighted  persons,   we  must  also  be 

ieularly  guided  by  the  range  of  their  power  of  accommodation.      If 

this  is  good,  we  may  give  them  glasses  which  bring  their  near  point  to 

8",  hut  if  it  is  much  diminished  weaker  glasses  should   be  chosen,  so 

that  it  may  lie  at  10" — 12"  from  the  eye. 


6.— HYPERMETROPIA. 

It  has  already   been   stated    (p.  536)  that   in   hypermetropia  the 
refractive  power  of  the  eye  is  so  low,  or  its  optic  axis  so  short,  that 
when  the  eye  is  in  a  Btate  of  rest  parallel  rays  are  not  united  upon 
retina,  but  behind  it,  and  only  convergent  rays  are  brought  to  a  I 
upon  the  latter.     We  must,  therefore,  give  to  parallel  rays,  emanating 
I  distant  objects,  a  convergent  dire*  i  ana  of  a  convex  glass, 

and  the  reader  will  now  comprehend  how  it  ii  that  a  hypermetropic 
requires  convex  glasses  for  seeing  distant   0-bjouiu,     The  patient  may 
require,  perhaps  even  a  stronger  pair  for  near  objects.    The  consequence 
of  this  low  refractive  power  of  the  eye  is,  that  whereas  the  normal  eye 

feel  parallel  rays  upon  its  retina  without  any  accommodative  effort, 
the  hypermetropic  eye    has  already,   in  order  to  do  so,  to  exert   its 

►  rnmodation  more  or  less  considerably,  according  to  the  amount  of 
hypermetropia.     This  exertion  increases,  of  course,  in  din  ith 

the   proximity   of    the   object.     If  the   degree   of  hypermetropia    is 
moderate,  and  the  power  of  accommodation  good,  no  particular  an- 
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noyance  is  perhaps  erperienced,  even  in  reading  or  writing.  Bat  in 
absolute  hypermetropia,  the  patient  will  not  be  able  to  see  well  at  any 
point. 

It  will  be  found  that  hjpermetropia  generally  depends  npon  a 
peculiar  construction  of  the  eye.  It  is  smaller  and  flatter  than  the 
emmetropic  eye,  and  although  all  its  dimensions  are  less  than  in  the 
latter,  this  is  more  particularly  and  markedly  the  case  in  the  antero- 
posterior axis.  The  eye  does  not  appear  to  fill  out  the  palpebral  aper- 
ture properly,  but  a  little  space  may  be  observed  between  the  outer 
canthus  and  the  eyeball.  Upon  directing  the  eye  to  be  turned  very 
much  inwards,  it  will  also  be  seen  that  the  posterior  portion  of  the  eye- 
ball is  natter  and  more  compressed  than  in  the  emmetropic  eye. 
Bonders  considers  that  the  hypermetropic  is  generally  an  imperfectly 
developed  eyet  that  the  expansion  of  the  retina  is  less,  and  that  there 
is  a  smaller  optic  nerve  with  a  less  number  of  fibres.  He  thinks,, 
moreover,  that  in  hypermetropia  there  often  exists  a  typical  form  of 
face,  chiefly  dependent  upon  the  shallowness  of  the  orbit,  which  lends 
a  peculiar  flatness  to  the  physiognomy.  The  hypermetropic  construc- 
tion of  the  eyeball  is  congenital,  and  often  hereditary. 

The  ophthalmoscope  also  enables  us  to  diagnose  a  hypermetropic 
eye,  bnt  in  this  case  just  the  reverse  obtains  to  what  was  seen  in  the 
myopic  eye  (page  6  I 

1.  The  fundus  may  also  in  this  case  be  seen  in  the  erect  image  at  a 
considerable  distance,  but  we  obtain  an  erect  image  of  it  (and  not  as 
in  myopia  a  reverse  image),  for  if  we  regard  the  optic  nerve,  or  one  of 
the  retinal  vessels,  and  move  our  head  to  one  side,  we  find  that  the 
image  moves  in  the  same  direction.  For  an  explanation  of  this  let  us 
glance  at  Fig.  \ 

Fig  76. 


Let  a  be  the  hypermetropic  eye,  b  the  eye  of  tho  observer;  a  is 
adjusted  for  ite  far  point  (convergent  lays),  and  the  rays  reflected  from 
its  back-ground  will,  consequently,  emanate  from  it  in  a  divergent 
direction,  as  if  they  came  from  a  point  behind  the  retina,  and  they  must, 
thei  10  fall  in  a  divergent  direction  upon  the  eye  of  the  observer. 

lb  myopic  (adjusted  for  divergent  rays),  the  rays  will  be 

bed  upon  his  retina  without  the  aid  of  any  correcting  lens  behind 
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m  ophthalmoscope*  But  if  his  eye  is  emmetropic  (adjusted,  when  in 
a  state  of  rest,  for  parallel  rays),  he  will  either  have  to  place  &  convex 
lens  behind  the  mirror,  or  have  to  accommodate  for  a  nearer  point. 
The  strongest  convex  lens  with  which  the  details  of  the  fundus  can 
•till  be  seen  in  the  erect  image,  affords  us  a  relative  estimate  of  the 
degree  of  existing  hypermetropia.  Thus  if  the  hypermetropia  =  ^»  && 
rays  emanating  from  a  luminous  point  on  the  retina  will  diverge  as  if 
they  came  from  a  point  6  '  behind  the  nodal  point,  appearing  to  the 
eye  of  the  observer  (placed  *"  in  front  of  that  of  the  patient)  as  if  they 
Game  from  8"  behind  the  nodal  point  of  the  eye  under  examiner  ion, 
and  he  will  hence  require  a  convex  glass  of  8"  focus  to  see  the  details 
of  the  fundus  distinctly.  The  distance  of  the  two  eyes  (2")  from  each 
other  must  be  subtracted  firom  the  required  lens  (8"),  in  order  to  find 
the  degree  of  hypermetropia  6"  ;  and  the  latter  will  always  be  greater 
than  the  focal  distance  of  the  lens. 

The  image  of  the  observed  eye  will  be  erect,  for  c  and  d  retain  their 
relative  positions. 

II.  On  going  closer,  but  still  examining  in  the  erect  image,  the  field 
of  vision  appears  much  enlarged,  and  the  image  removed  Author  from 
the  eye,  its  size  is  considerably  diminished,  whereas  the  intensity  of  its 
light  and  colour  is  ranch  increased.  If  the  hypermetropia  is  high  in 
degree,  we  can  overlook  at  a  glance  not  only  the  whole  optic  entrance, 
but  also  a  considerable  portion  uf  the- fundus  arouml  it.  In  the  indirect 
mode  of  examination,  the  size  of  the  optic  disc  will  appear  much  larger 
than  in  the  emmetropic  eye,  winch  is  due  to  its  image  being  formed 
further  from  the  objections.  If  our  eye  is  emmetropic,  we  must,  in 
order  to  gain  a  distinct  image,  either  place  a  strong  convex  lens  behind 
the  mirror,  or  else  we  must  accommodate  for  a  nearer  pi 

The  ophthalmoscopic  diagnosis  of  hypermetropia  is  frequently  of 
much  service,  especially  in  young  children  affected  with  strabismus,  the 
state  of  whose  refraction  we  wish  to  ascertain,  but  who  »i  img 

to  read.  Again,  in  spasm  of  the  ciliary  muscle  dependent  upon  hyper- 
metropia, the  latter  may  be  so  completely  masked  that  the  patient  can 
only  see  at  a  distance  with  slightly  concave  glasses,  and  not  at  all  •• 
convex  ones.  We  hence,  perhaps,  believe  it  to  be  a  case  of  myopia,  but 
QB  ophthalmoscopic  examination  we  find  that  the  refraction  is  markedly 
hypermetropic.  In  such  cases  the  patient  should,  however,  look  at 
some  distant  object,  or  into  vacant  space,  so  that  his  accommodation 
may  be  quite  relaxed.  We  may  notice  in  such  patients  how  the  ophthal- 
moscopic appearances  vary  when  the  accommodation  is  relaxed,  and 
when  it  is  called  into  action  by  their  regarding  some  near  object. 

We  must  distinguish  various  forms  of  hypermetropia,  aud  in  our 
classification  of  these  wc  shall  follow  Bonders*  system,  which  is  the 
most  practical. 
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We  may.  in  the  first  place,  divide  hypermetropia  into  two  primary 
classes,  the  original  and  the  acquired. 

Owing  to  the  senile  changes  in  the  lens  which  appear  with  advanc- 
ing age,  the  far  point  begins  to  recede  somewhat  from  the  eye  at  the 
age  of  40  or  45.  At  *50,  the  eye  is  generally  already  so  hypermetropic 
that  distant  vision  is  markedly  improved  by  convex  glasses.  At  7 
80  years  the  hypermetropia  often  as  -fa.  This  is  termed  acquired 
hypermetropia.  The  latter  will,  of  course,  be  very  considerable  when 
the  crystalline  lens  is  absent  (as  after  extraction  of  cataract). 

Original  hypermetropia  may  be  divided  into  the  manifest  (Hm) 
and  latent  (Hi)  form. 

In  order  to  determine  the  presence  of  hypermetropia,  the  patient  is 
directed  to  read  No.  xx  (Snellen)  at  20'.  Let  us  suppose  that  he  can 
do  so  with  ease;  we  then  6nd  the  strongest  convex  glass  with  which  he 
can  still  see  the  snme  number  clearly  and  distinctly,  and  this  gives  us 
the  degree  of  man  if  eat  hypermetropia-  If  convex  20  is  the  lens  (convex 
18  making  the  sight  worse)  Hm  =  fa  Each  eye  should  be  tried 
separately,  as  the  degree  of  hypermetropia  may  vary.  The  range  of 
accommodation  with  this  glass  is  then  tried. 

But  although  convex  20  may  be  the  strongest  glass  with  which  he 
can  see  at  a  distance,  the  degree  of  hypermetropia  may  in  reality  be 
very  much  higher  than  -fa.  The  fact  being,  that  the  patient  has  been 
so  accustomed  to  exert  his  accommodation  (even  when  regarding' 
distant  object w),  that  he  cannot  relax  it  all  at  once,  even  when  tin 
no  occasion  for  it,  the  malconstruction  of  the  eye  being  compensated 
for  by  a  convex  lens.  To  find  the  real  degree  of  hypermetropia,  we 
must,  therefore,  paralyse  his  accommodation  by  a  strong  solution  of 
atropine  (gr.  iv  ad  Jj).#  This  should  be  allowed  to  act  for  two  or  three 
hours.  At  the  end  of  this  time  we  again  examine  the  patient,  and  now, 
perhaps,  find  that  he  cannot  see  No.  xx  at  all  at  20'  without  glasses, 
or  even  with  convex  20.  To  do  so  distinctly  he,  perhaps,  requires 
OOOvSQI  6;  and  this  difference  in  the  power  of  the  glasses  required 
before  and  after  the  paralysis  of  the  ciliary  muscle,  shows  us  to  what 
an  extent  he  axflrtod  his  accommodation  before  the  application  of 
atropine.  But  this  great  difference  only  exists  in  young  persons,  with 
a  good  range  of  ;i'v«>Tnmodation.  The  atropine  should  be  only  applied 
to  one  eye  at  a  time ;  its  effect  goes  off  in  about  six  or  seven  days.  But 
as  its  effect  proves  very  disagreeable  and  confusing  to  the  sight,  it  should 
only  be  applied  in  those  cases  in  which  it  is  of  importance  to  knowpre- 

•  Dr.  Berlin  advises  that  in  those  cones  of  hypermetropia  in  which  it  is  un» 
advisable  to  employ  atropine,  the  decree  of  luteut  hypermetropia  may  bo  estimated 
by  employing  two  abducting  prisms  (6°  before  each  eye),  so  that  the  patient's  visual 
KnM  may  be  parallel,  and  hjs  accommodation  consequently  relaxed.  ("XI. 
Monatsbl  r  1869,  Jan,) 
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ciscly  the  degree  of  latent  hypermetropia.  Its  action  may,  if  necessary, 
be  neutralised  by  the  extract  of  Calabar  bean,  which  will  however  have 
to  be  repeated  several  times,  as  its  effect  is  nmch  more  transitory* 

A  slight  degree  of  hypermetropia  is  often  unnoticed  until  the  age 
of  25  or  30,  when  symptoms  of  asthenopia  show  themselves  if  the 
patient  is  obliged  to  work  much  at  near  objects.  If  we  try  the  sight 
for  distance,  we  find  that  he  can  read  No.  xx.  at  20' t  and  also  with  a 
weak  convex  glass  (30  or  40).  Or,  perhaps,  if  only  momentarily  held 
before  the  eye  it  makes  the  sight  worse,  as  the  patient  cannot  at  once 
relax  his  accommodation,  bnt  after  looking  through  it  for  a  few  minutes 
he  sees  better.  To  make  sure  of  the  degree  of  HI,  the  accommodation 
must  be  paralysed  with  atropine. 

Bonders  divides  manifest  hypermetropia  into  three  classes,  the 
farnltfttii vT  t  he  rwfotfw,  and  the  abao! 

In  /  hypermetropia  the  patient  can  see  well  (with  parallel 

optic  axes)  at  an  infinite  distance,  with  or  without  convex  glasses.  He 
can  also  see  to  read  small  print  with  ease  without  glasses,  so  that  he 
experiences  no  fatigue  during  work.  Presbyopia,  however,  sets  in 
unusually  early,  and  then  symptoms  of  asthenopia  supervene. 

In  relative  hypermetropia,  the  eye  niiy  also  be  able  to  accommodate 
itself  either  for  parallel  or  for  divergent  rays,  and  see  well  both  at 
a  distance  and  near  at  hand,  but  it  can  only  do  so  by  converging  the 
visual  lines  for  a  nearer  point  than  that  at  which  the  object  is  situated; 
by  acquiring,  in  fact,  a  periodic  convergent  squint.  It  is  not  of  very 
fivqaent  occurrence  in  childhood,  but  is  more  often  met  with  after  the 
age  of  puberty  and  in  early  manhood  Tlie  light  is  always  more  or  less 
affected,  and  the  put.irnt  has  a  difficulty  in  finding  the  exact  distance  at 
which  he  can  see  b 

In  OOtoMl  Igpsrmdrvpta  vision  is  indistinct,  both  for  infinite  dis- 
tance and  for  near  ob  the  patient  cannot  unite  the  rays  upon 
the  retina  even  with  the  strongest  effort  of  accommodation,  or  with  the 
strongest  convergence  of  the  visual  lines.  The  focus  of  both  divergent 
and  parallel  rays  remains  situated  behind  the  retina.  It  is  not  often 
with  in  youthful  individuals,  as  they  generally  possess  a  sufficiently 
strong  power  of  accommodation  to  overcome  it.  In  a  superficial  exami- 
nation, such  a  patient  might  be  mistaken  for  a  person  su tiering  from 

pia  with  amblyopia,  for  he  will  not  be  able  to  see  distinctly  at  a 
distance   without   glasses,  which   may   be   erroneously   attributed   to 

pia,  nor  will  he  be  able  to  read  very  fine  print,  and  this  may  be 
supposed  to  be  duo  to  amblyopia. 

It    the  hypermetropia  is  considerable  in  de^r  patients  often 

see  better  when  the  print  is  held  very  close  to  the  eye,  than  when  it  is 
10"  or  12"  off.  Tbis  is  partly  due  to  the  diminution  in  the  size  of  the 
circles  of  diffusion)  on  account  of  the  contraction  of  the  pupil.     More- 
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over,  the  circles  of  diffusion  increase  comparatively  less  in  magnitude 
than  the  size  of  the  retinal  image,  as  the  object  is  approximated 
(Graefe). 

A  hypermetropic  eye  may  at  a  certain  age  become  presbyopic. 
If  with  the  glasses  which  neutralize  the  hypermetmj >ia,  the  near  point 
lies  at  12"  to  14",  presbyopia  co-exists,  and  a  stronger  pair  of  glasses 
will  be  required  for  reading. 

The  range  of  accommodation  is  best  found  by  neutralizing  the 
patient's  hypermetropia  by  means  of  the  proper  convex  lens,  and  then 
finding  where  his  near  point  lies  with  this  glass. 

In  high  degrees  of  hypermetropia  the  acuteness  of  vision  is  gene- 
rally somewhat  diminished.  This,  according  to  Bonders,  is  partly 
due  to  the  structure  of  the  eye,  for  M  the  nodal  point  lies  far  back,  Uie 
retinal  images  will  be  correspondingly  small ;  hence  convex  glasses 
improve  the  sight,  by  advancing  the  nodal  point,  and  increasing  the 
size  of  the  retinal  image.  It  may  also  be  due  to  astigmatism,  or  to  the 
smaller  nnmber  of  nerve  fibres  in  the  optic  nerve  and  re 

Hypermetropia  is  a  very  frequent  cause  of  asthenopia  (sen  hebe- 
tudo  visns,  impaired  vision,  muscular  asthenopia,  eta)  \  t his  condition 
being  distinguished  by  the  following  symptoms : — The  patient  cannot 
look  at  near  objects  (in  reading,  writing,  sewing,  etc.),  for  any  length 
of  time  without  the  eyes  becoming  fatigued.  The  print  becomes  indis- 
tinct, the  letters  run  into  one  mother,  there  is  pain  in  and  around  the 
eye,  and  the  latter  may  beOQBM  red  and  watery,  and  feel  hot  and 
uncomfortable;  yet  the  eye  looks  quite  healthy,  the  refracting  media 
are  clear,  vision  is  good,  the  convergence  of  the  visual  lines  perfect,  and 
the  mobility  of  the  eye  unimpaired.  Neither  does  the  ophthalmoscope 
reveal  anything  abnormal,  except  perhaps  slight  hyperemia  of  tho 
optic  nerve  and  retina.  The  symptoms  of  asthenopia  quickly  vanish 
when  the  work  is  laid  aside,  to  reappear  however  when  it  is  resumed. 
It  was  indeed  a  great  boon  when  Bonders  discovered  that  most  of 
these  cases  of  asthenopia  depended  upon  hypermetropia,  and  could  be 
eared  I«y  the  proper  use  of  spectacles.  If  we  wish  permanently  to 
cure  such  cases,  we  must  afford  the  patient  the  aid  of  glasses,  and  thus 
prevent  all  undue  straining  of  the  accommodation. 

II i  is  accommodative  form  of  asthenopia  must  be  distinguished 
from  the  muscular,  which  depends  upon  weakness  of  the  internal  recti 
muscles,  and  from  the  retinal  asthenopia.  The  latter  is  generally  due 
te  hyperesthesia  and  irritability  of  the  retina,  accompanied  by  hy- 
peremia of  the  optic  nerve  and  retina.  It  mostly  occurs  in  feeble, 
nervous,  and  excitable  persons,  especially  females. 

Let  us  now  consider  how  hypermetropic  persons  are  to  be  suited 
with  glasses. 

Theoretically,  it  would  appear  right  to  neutralize  the  hypermetropia 
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by  a  convex  lens,  and  thus  change  the  eye  into  an  emmetropic  one; 
this  lens  forming,  bo  to  speak,  an  integral  part  of  the  eye.  But  in 
practice  we  find  that  this  does  uot  answer. 

In  facultative  hypermetropia,  there  will  be  no  occasion  to  prescribe 
glasses  for  distance,  as  the  patient  can  see  well  Without  them.  More- 
over, there  is  the  disadvantage,  that  after  conv<  \  s]«ectacles  have  been 
i  for  some  time  for  distance,  the  power  of  seeing  distinctly  without 
them  is  last,  which  is  of  course  very  inconvenient .  Fur  tins  reason  they 
should  never  be  ordered,  except  in  eases  of  absolute  Of  n -Ltivc  hyperme- 

;«ia  of  a  considerable  decree.  If  there  are  symptoms  of  asthenopia, 
glasses  shoul  BD  for  reading*  etc.,  which  are  somewhat  sh« 

than  those  which  correct   the  manifest   hypermetropia.      If  these  are 
found  too  strong  and  trying  to   the  eye,  they  must  be  exchanged  for 
weaker  ones,  and  the  strength  be  gradually  increased  until  the  astl 
opia  has  disappeared. 

In  relative  and  absolute  hypermetropic  spectacles  should  also  be 
worn  for  distance,  as  we  lind  that  in  such  instances  distant  vision  is  not 
distinct  In  such  cases,  I  generally  commence  with  the  glasses  which 
neutralize  the  manifest  hypermetropia,  and  in  young  persons  order  them 
to  be  worn  both  for  near  and  distant  objects.  If  they  prove  too  strong 
for  distance,  a  weaker  pair  must  be  prescribed,  and  their  strength 
gradually  increased.  If  they  do  not  relieve  the  asthenopia,  or  if  pres- 
byopia co-exists,  a  stronger  pair  must  be  given  for  reading,  writing, 
and  sewing. 

In  using  the  BpectSjQlea  for  reading,  lowing,  etc.,  it  is  always  ad\i 
to  interrupt    the  work  for  a  few  minutes  at  the  end  of  half  an  hour  or 
an  hour.     This  rests  the  eye,  which  is  then  able  to  resume  the  employ. 
ment  with  renewed  vigour  and  ease.     If  the  asthenopia  does  not  quite 

ppear  under  the  use  of  glasses,  we  must  examine  the  power  of con- 
i.  for  together  with    the    hypcrn  here  may  exist  insuffi- 

ciency of  the  internal  recti  muscles,  and  the  asthenopia  be  partly  due 
to  this.  If  the  accommodation  has  been  greatly  fatigued  by  prolonged 
VOrk  at  near  objects  without  the  aid  of  glasses,  or  it*  there  is  spasm  of 
the  ciliary  muscle,  the  accommodation  should  be  placed  in  a  condition 
of  complete  rest,  by  being  paralysed  by  a  strong  solution  of  atropine ; 
and  this  paralysis  .should  be  maintained  for  several  wn 

Donders  has  shown  that  convergent  strabismus  very  frequently 
depends  upon  hypermetropia-.  A  person  suffering  from  the  latter, 
is  always  obliged  to  accommodate  more  or  less,  in  order 
with  distinctness.  K\n  at  a  distance,  he  must  already  accommo- 
date in  order  to  M  t he  hypi Bfl melropia,  and  the  nearer  the 
-    approximated,    the   more    m  ill   this    tension  of  the   accom- 

liition  increase.  There  exists,  however,  a  certain  relation  between 
the  accommodation  and  the  convergence  of  the  visual  lines,  for  with  an 

2  o 
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increase  of  the  latter  there  is  also  an  increase  in  the  power  of  accom- 
modatioxL  This  assertion  is  proved  by  the  fact,  that  if  we  place  a 
prism  with  its  base  turned  outward  before  a  hypermetropic  eye,  the 
latter  will  squint  inwards,  in  order  fc>  avoid  diplopia  in  looking'  at 
distant  objects,  and  this  convergence  will  enable  the  eye  to  accommo- 
date for  parallel  rays  (distant  objects)  ;  whereas,  with  parallel  visual 
lin<  re  required  convergent  rays,  «\eM  the  rays  from  a  distant 

object  had  to  be  rendered  convergent  by  means  of  a  convex  glass,  in 
order  to  be  brought  to  a  focus  upon  the  retina.  Again,  if  we  place  a 
concave  glass  before  a  normal  eye,  we  change  it  into  a  hypermetropic 
one;  parallel  rays  are  united  btknd  the  retina,  and  it  either  requires 
an  effort  of  accommodation  or  a  convex  glass  to  bring  them  to  a  focus 
*>n  the  retina.  If  the  concave  lens  is  but  of  slight  power,  an  increased 
effort  of  accommodation, — an  increase  in  the  convexity  of  the 
line  [ens, — Will  neutralize  the  effect  of  the  concave  lens,  and  overcome 
this  artificial  hypermetropia.  But  if  the  concave  glass  is  too  strong  for 
this,  the  eye  often  overcomes  its  effect  by  squinting  inwards,  and  thus 
considerably  increasing  its  power  of  accommodation.  Now  the  same 
thing  frequent  lv  0008X1  in  hypermetropia  |  for  the  eye  squints  inwards 
in  order  to  increase  its  power  of  accommodation.  Has  has  been  called 
periodic  squinting.  In  the  beginning,  no  deviation  of  the  visual  lines  is 
observable  as  long  as  the  person  is  not  looking  sharply  at  anything; 
but  as  soon  as  he  lookB  intently  at  any  object,  near  or  distant,  conver- 
gent squint  shows  itself.  Sometimes,  this  only  occurs  when  the  patient 
is  looking  at  near  objects,  the  squint  disappearing  as  soon  as  he  regards 
distant  ofrjeote.  After  ft  time  the  squint  becomes  permanent,  particu- 
larly in  those  persons  who  work  much  at  near  objects,  whether  in  reading, 
writing,  or  sewing.  We  meet  with  it  very  frequently  in  children  about 
the  third  or  fourth  year,  when  they  first  look  attentively  at  things,  or 
begin  to  use  their  eyes  for  any  length  of  time  for  near  objects.  When 
this  tendency  to  squint  first  shows  itself,  it  may  be  corrected  by  neu- 
tralizing the  hypermetropia  by  means  of  convex  glasses,  but  will 
generally  require  an  operation. 

Moreover,  the  patient  should  always  be  warned  beforehand  that 
alter  the  operation  for  strabismus,  it  may  be  necessary  to  wear  glasses 
in  Older  bO  prevent  the  recurrence  of  the  squint. 

The   cause  of   the  apparent  divergent  strabismus  which  is  often 

nniiied  in  marked  cases  of  hypermetropia,  has  already  been  explained 

onsiderable  angle  formed  by  the  visual  line  and  optic 

>ii  tho  cornea  of  hypermetropic  eyes  ;   for  as  the  visual  line  in  the 

r  lies  much  to  tin*  inner  side  of  the  optic  axis  on  the  cornea,  it   will 

bl  a!  't  if  the  visual  lines  are  parallel  (fixed  upon  some 

he  optic  axes  will  diverge,  often  to  a  marked  degree. 

of  myopia  the  reverse  obtains,  for  as  the  visual  Hue 
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I  to  the  outer  side  of  the  optic  axis,  an  apparent  convergent 
.squint  will  arise  when  the  visual  lines  are  parallel. 

?.— ASTIGMATI 

We  have  seen  that  the  anomalies  of  refraction  resolve  themselves 

intn  two.  viz,,  nyopii  and  bvpurmetfopi*.     Bat  the  state  of  refraction 

may  vary  in  the  different  meridians  of  the  same  eye;  thus,  it  may  be 

emmetropic  in  the  vertical  meridian,  bat  myopic  or  hypermetropic  in 

■  i      Or  differences   in    the  d  even  in 

form  of  emmetropin  may  exist  in  the  various  meridians.  This  asym- 
metry has  been  termed  astigmatism  (a,  privative,  and  01*7110,  a  point), 
which  signifies  that  rays  emanating  from  a  point  are  not  re-united  at  a 
point.  This  pecnliar  defect*  was  first  observed  by  Thomas  Young 
(1703),  who  considered  it  due  to  some  inequality  in  the  structure  of 
the  lens,  whereas  Wharton  Jones  thought  its  seat  was  in  the  cornea. 
shown thttl  it  is  of  frequent  occurrence,  tad  that  many 
oases  of  congenita]  amblyopia  are  due  to  it,  and  may  be  cnred  by  proper 
cylindrical  g-husses. 

But  even  in  the  normal  eye,  the  cornea  does  not  refract  equally  in 
all  its  meridians,  for  the  focal  distance  of  the  dioptric  system  is 
generally  shorter  in  tl  il  meridian  than   in   the  horizontal.     On 

unt,  fine  verlical  UnM  can  be  seen  up  to  a  further  distance  than 
horizontal  lines,  but  the  latter  can  be  seen  closer  than  the  vertical  ones. 
For  this  experiment  horizontal  and  vertical  lines  0MJ  bfl  drawn  upon  a 
page,  or  Von  Qraefe's  wire  optometer  may  be  used. 

It"  the  stripes  or  lines  are  arranged  crosswise,  we  are  unable  to  dis- 
tinguish both  the  horizontal  and  vertical  lines  with  equal  clearness  and 
distinctness  atone  and  the  same  distance ;  thus,  if  we  can  see  the  vertical 
line  clearly  and  sharply  defined,  we  must  approach  tl  utal  line 

nearer  to  the  eye,  in  order  to  gain  an  equally  distinct  image  of  it,  and 

f.      These  facts  prove  that  the  vertical   meridian  has  a  shoi 
focal  distance  than  the  horizontal,  and  for  this  reason  horizontal  lines 

seen  distinctly  at  a  shorter  distance  than  vertical  ones.     For  as  the 
:  acted  in   the  vertical  meridian  are  united  in  a  point 
sooner  than  those  in  the  horizontal  plain 

illusion  upon  the  retina  in  the  form  of  small  horizontal  lines  which 
do  not  1  images  of  horizontal   lines,  but  interfere  with  those 

of  vertical  lit! 

As   it   is  of  tnuei  lence   in   the   study  of  astigmatism   that 

.  r  should  thoroughly  understand  these  prelim 

the  1  extract    and   explanatory  woodenta  from    Donders*  work. 

After  speaking  of  the  lief  that  ■  vertical   stripe  can  lie  seen  further  ofl*» 

•  "For  a  mo*t  intending  hi ttorioal  account  of  this  •abject,  «ee  Donders*  work, 

1  m, 
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and  a  horizontal  stripe  at  a  closer  distance,  he  continues : — ,s  These 
experiments  prove  that  the  points  of  the  retracting  meridians  are  not 
symmetrically  arranged  around  one  axis*  The  asymmetry  is  of  such  a 
nature  that  the  focal  distance  is  shorter  in  the  vertical  meridian  than 
in  the  horizontal.  In  order,  namely,  to  see  a  vertical  stripe  acutely, 
Hh  rays,  which  in  a  horizontal  plane  diverge  from  each  point  of  the  line, 
must  be  brought  to  a  focus  upon  the  retina;  it  is  not  necessary  that 
those  diverging  in  a  vertical  plane  should  also  previously  converge  into 
one  point,  as  the  diffusion-images  still  existing  in  a  vertical  direction 
cover  one  another  on  the  vertical  stripe.  On  the  other  hand,  in  order 
to  see  a  horizontal  stripe  acutely,  it  is  necessary  only  that  the  rays  of 
light  diverging  in  a  vertical  plane  should  unite  in  one  point  upon  the 
retina.  Now  horizontal  lines  are  acutely  seen,  as  1  have  remarked,  at 
a  shorter  distance  than  vertical  ones,  consequently  rays  situated  in  a 
vertical  plane,  which  are  refracted  in  the  vertical  meridian  of  the  i 
are  more  speedily  brought  to  a  focus  than  those  of  equal  divcrg. 
situated  in  a  horizontal  plane;  and  the  vertical  meridian,  therefore,  has 
a  shorter  focal  distance  than  the  horizontal. 

"  The  correctness  of  this  view  appears  further  from  the  form  of  the 
diffusion- images  of  a  point  of  light.  In  accurate  accommodation 
diffusion-spot  is  very  small,  and  nearly  round,  while  a  nearer  point 
appear*  extended  in  breadth,  and  a  more  remote  one  seems  to  be  ex- 
tended  in  height.  The  signification  of  this  phenomenon  must  be  clearly 
understood,  and  appears,  therefore,  to  demand  more  particular  ex- 
planation. 

M  Let  us  Bnppose  the  total  deviation  of  light  in  the  eye  to  be  pro- 
duced by  a  single  convex  refracting  surface,  with  the  shortest  radius  of 
ni rvature  in  the  vertical,  and  the  longest  in  the  horizontal  meridian. 
These  two  are  then  the  principal  meridians.  Through  a  central  round 
opening  (Fig.  11 ',  v  v  h  h)  let  a  cone  of  rays,  proceeding  from  a  point 
situated  in  the  prolongation  of  the  axisuf  vision, 
fall  upon  this  surface ;  of  this  cone  let  us  con- 
sider only  the  rays  situated  in  the  vertical  p! 

ud  the  rays  situated  in  the  horizontal 
plane  Zt  h1  whereof  respectively  the  points  v  r  and 
h  h  are  the  most  external.  After  the  refraction, 
both  approach  the  visual  axis  (which  perpendi- 
cular to  the  plane  of  the  drawing  passes  through 
v  v  does  so,  however,  more  rapidly  than 
Before  union  they  therefore  lie  in  the  ellipse  A,  as  in  Fig.  78,  and 
where  v  v  meet  in  one  point  Z?,  h  h  have  not  yet  come  to  a  focus. 
Thereupon  we  now  find  in  >n  v   p  already  intersected,  h  h  ap- 

proached to  one   another,  C\  Z>,  B\  further,  h    h  united   in  on 
and  t?  v  after  intersection  more  widely  separated,  F;  finally,  both  in 


ASTIGMATISM. 


565 


sected,  O.  The  focus  ofvv  therefore  lies  most  anteriorly,  that  of  h  h 
most  posteriorly  in  the  axis.  The  space  between  the  two  points,  where 
rays  of  different  meridians  intersect,  may  be  called  the  focal  interval 
(vntervaUe  foccde,  or  Brennstrecke  of  Sturm).     From  the  above  figures, 

Fig.  78. 


v 
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it  is  now  evident  what  successive  forms  the  section  of  the  cone  of 
light  will  exhibit.  In  the  middle  of  the  focal  interval  2),  it  will  be 
nearly  round,  and  anteriorly  through  oblate  ellipses,  C,  with  increasing 
eccentricity,  it  will  pass  into  a  horizontal  line  B  ;  posteriorly  through 
prolate  ellipses,  E,  it  will  come  to  form  a  vertical  line  Ft  while  before 
the  focal  interval  a  larger  oblate  ellipse,  A,  and  behind  it  a  larger 
prolate  ellipse,  Q,  will  be  found." 

The  position  of  these  figures  with  regard  to  the  focal  interval  is 
shown  in  Fig.  79.  In  the  cone  of  light  emanating  from  L,  are  depicted 
the  rays  which  impinge  upon  the  vertical  meridian  V  V  and  upon  the 
horizontal  meridian  H  H.  The  former  are  united  in  o,  the  latter  in 
to,  so  that  omis  the  focal  interval. 

Fig.  79. 


After  Sohirmer. 

In  Fig.  79,  the  letters  A,  B,  0,  D,  E,  F,  and  O  correspond  to  the 
same  letters  in  Fig.  78.  The  rays  which  lie  in  the  plane  of  the  vertical 
meridian  V  V  (in  Fig.  79),  are  brought  to  a  focus  at  o,  where  the  rays 
which  lie  in  the  plane  of  the  horizontal  meridian  H,  Ht  are  not  yet 
united,  but  form  the  horizontal  line  h  h  (the  anterior  focal  line).  The 
rays  H  H  are  united  further  back  at  m,  where  the  vertical  rays  form 
the  vertical  line  t>  v  (the  posterior  focal  line).  The  distance  between 
these  two  focal  lines  forms  the  focal  interval.  The  anterior  focal  line 
h  h,  corresponds  to  the  position  of  the  meridian  of  the  lowest  refractive 
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power,  whereas  the  posterior  focal  line  0  t',  to  that  of  the  meridian  of 
highest  retraction.     Generally  the  astigmatic  patient  Bndeavours  un- 
consciously so  to  regulate  his  accommodation   that    the  middle  por 
of  the  focal  interval   falls   upon  the  retina ;  in  this  way  only  a  small 
round  circle  of  diffusion  D  (Fig.  7*),  is  termed,  and  the  object  is  more 
distinctly  seen  that  it  would  he  at.  the  anterior  or  posterior  extremity  of 
the  focal  interval.     In  case  that  the  anterior  extremity  of  the  focal 
interval  (and  if  this  is  the  focus  of  the  vertical  meridian)  falls  upon 
the  retina,  a  circular  flame  appears  Rfl  a  horizontal  luminous  line.    The 
reverse  will  of  course   occur  if   the  posterior  extremity  of   the  I 
line  (if  this  com  jqionds  to  the  focus  of  the  horizontal   meridian)  fella 
upon  the  retina,  for  then  the  flame  will  appear  as  a  vertical,  luminous 
line.     Hence,  horizontal  and  vertical  stripes  will   be  sharply  and   dis- 
tinctly seen  when  the  diffus ion- images  of  all  the  points  of  the   stripe 
form  respectively  horizontal  and  vertical  lines,  which  cover  one  another 
in  the  stripe;  and  this  will  be  the  case  when  the  beginning  and  the 
of  the  focal  interval  correspond  respectively  to  the  percipient  surface 
of  the  retina  (Bonders), 

Although  we  have  hitherto  assumed  that  the  principa.  cur- 

vature correspond  with  the  vertical  and  horizontal  meridians,  it  n 
be  mentioned  that  they  may  deviate  considerably  from  these.     A 
that  instead  of   the  minimum  of  curvature  corresponding  with   the 
horizontal  meridian,  and  the  maximum  with  the  vertical*  the  reverse 
may  even  obtain,  and  the  maximum  curvature  coincide  with  the  hori- 
zontal meridian. 

The  aberration  which  is  due  to  a  difference  in  the  focal  distance  of 
the  two  principal  meridians,  is  called  regular  astigmatism,  and  depends 
upon  the  curvature  of  the  cornea.  Whereas  the  aberration  which  is 
due  to  a  difference  in  the  refraction  in  one  and  the  same  meridian 
called  fm  'fi'I'ir  astigmatism,  and  is  generally  caused  by  a  peculiarity  in 
the  structure  of  the  crystalline  lens,  and  cannot  be  correct  in- 

drical  lenses.  It  often  gives  rise  to  monocular  polyopia.  The  two 
forms  sometimes  co-exist.  The  degree  of  regular  astigmatism  met 
with  in  normal  eyes  is  generally  too  slight  to  cause  any  impairment  of 
vision  ;  but  when  it  is  more  considerable,  the  sight  is  indistinct.  This 
amblyopia  is  due  to  circles  of  diffusion  being  formed  upon  the  retina, 
which  cross  and  overlap  each  other.  The  greater  the  difference  in  the 
refraction  of  the  principal  meridians,  the  more  considerable  will  be  the 
circles  of  diffusion  and  consequent  imliKiinctness  of  vision.  If  thi.- 
astigmatism  is  at  all  high  in  degree,  the  acuteness  of  vision  is  much 
impaired,  both  for  near  and  distant  objects.  If  the  eye  is  rayopie  or 
hyjMimt  tr«  ])ic,  wc  find  that  we  cannot  with  any  spherical  lens  produce 
a  very  decided  imsfoi  Off  raise  the  acuteness  of  vision  to  the 

normal  standard. 
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The  diagnosis  of  astigmatism  may  generally  bo  mndo  without  much 
difficulty;  but  it  is  necessary  to  fellow  a  settled  line  of  exan 
otherwise  the  beginner  will  fall  into  great  confusion,  and  waste  a  large 
amount  Q§  time.  Numerous  modes  of  discovering  the  presence  of 
astigmatism,  and  of  estimating  its  degreo  are  in  use ;  but  the  following 
are  the  simplest  and  most  p 

In  the  first  place,  we  must  carefully  examine  the  acnteness  i 
and  ascertain  which  number  of  Snellen's  types  the  patient  can  see  at  a 
distance  of  20'.  If  the  acnteness  of  visimi  is  bflfaw  the  ntn-iiml  standard 
(if  he  cannot  read  No.  xx)t  we  must  try  whether  it  can  be  raised  to 
this  by  concave  or  convex  spherical  lenses.  If  we  fail  in  doing  so,  we 
IQtptd  'lie  presence  of  astigmatism,  and  next  proceed  to  deter- 
mine the  situation  of  the  two  principal  meridians  (i.e.,  the  maximum 
and  minimum  of  curvature).  This  may  be  done  by  directing  the  j»; 
to  look  at  a  small,  distant  point  of  light  (varying  from  two  to  four 
millimetres  in  diameter,  and  seen  through  a  small  opening  in  a  large 
black  screen).  The  j-ntient  should  be  placed  at  a  distance  of  from  1*2 
to  16  feet,  and  directed  to  look  at  the  luminous  point.  The  hitter  will 
not  appear  round  if  the  eye  is  astigmatic,  but  will  bo  elongated  in  a 
certain  direction,  according  to  the  fact  whether  the  light  is  nearer  or 
it  i-  off  than  the  point  for  which  the  eye  is  accommodated.  Thus, 
if  the  maximum  of  curvature  coincides  with  the  vertical  meridian,  the 
luminous  line  will  be  horizontal  if  the  eye  is  accommodated  for  a  fin 

>int,  and  vertical  if  it  is  adjusted  for  a  nearer  point.     Weak  concave 

id  convex  1.  uses  are  then  placed  alternately  before  the  eye  (the  1 
being  thus  changed  into  a  myopic    or  hypermetropic  one),   and  the 

iterior  and  posterior  focal  line   brought  alternately  upon  the  retina. 

le  direction  of  this  line  will  depend  of  course  upon  the  direction  of 

le  principal  meridian. 
A  better  teBt  object  is,  however,  formed  by  a  series  of  straight  Lines, 


tig.  Wk 


which  cross  each  other  in  the  centre  of  a  i 
For  this  purpose,   I   have   found    Dr.  Gi> 
test  objeoti  tin-  best,  and  use  them  in  pref< 
to  any  others.    He  employs  three  figures,  which 
can  be  arranged  in  such  a  manner  as  to  amplify 

id  check  the  results  obtained,      I  have,  h«»w- 

rer,  found  that  one  of  the  diagrams  < 
is  sufficient.     It  consists  of  a  circle,  traversed 
by  a  set  of  twelve  triple  lines,  corresponding  to 

•  Vide  Dr.  Grwu'i  paper  on  "  The  Detection  and  Measurement  of  Astigma- 
tism," in  the  American  Journal  of  Medical  Seienees,  January,  1867.     More  r- 
Dr  Green  has  devised  a  still  more  complete  set  of  test*  for  astigmatism,  as  mi  11  a| 
some  ingenious  colour  teat*  for  the  §ame  purpose   (ride  "The  Transaction*  of  the 
American  Ophthalmologics!  Society,  1869.") 
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the  figures  nn  a  watch  dial ;  the  figures  being  placed  at  the  extremity 
of  the  sets  of  lines,  as  in  Javal's  optometer  (Fig.  81).  Each  line  ia 
equal  in  thickness  to  the  lines  employed  by  Snellen  in  the  construe: 
of  No.  xx  of  his  test  types  and  is  designed  to  be  distinctly  seen  at  a 
distance  of  about  20'.  The  circle  is  about  12  J"  in  diameter.  Snellen 
uses  a  semicircle  of  straight  lines. 

This  test  circle  is  to  be  placed  at  a  distance   of  20',  and  if 
patient  can  see  all  the  lines  distinctly  and  sharply  defined  (any  existing 
myopia  or  hypermetropia  being  corrected  by  suitable  spherical  len*< 
he  is  not  astigmatic.     But  if  only  the  line  in  one  meridian  appears 
clear  and  sharply  defined,  whilst  tho  others  are  indistinct,  the  presence 
of  astigmatism  is  proved,  and  the  direction  of  the  distinct  line  I 
responds  to  the  meridian  of  the  bighoet  refraction.     Jf  we  now  wish  to 
discover  the  degree  and  nature  of  the  astigmatism,  and  are  only  sup- 
plied with  spherical  lenses,  we  try  the  weakest  concave  or  the  strongest 
eon  vex  lens  which,  placed  in  a  stenopeic  apparatus.*  enables  the  patient 
to  see  all  the  radiating  lines  With  equal  distinctness.     If  a  concave  tettfl 
is  required,  it  iB  a  case  of  myopic  astigmatism,  whereas,  it  is  hyperme- 
tropic if  a  convex  lens  is  required.     Dr.  Pray  has  devised  some  very 
useful  test  letters,  which  are  composed  of  stripes  running  at  different 
angles,   by  which   the  presence   of  astigmatism  may  be   readily 
covered.     (Knapp's  t(  Archiv.,'1  i,  p.  17.) 

If  we  possess  a  trial  case  of  cylindrical  lenses,  the  weakest  concave 
or  strongest  convex  cylindrical  glass  should  be  found  which  renders  all 
the  radiating  lines  quite  distinct  nnd  clearly  defined.  When  we 
have  found  the  lens  winch  corrects  the  astigmatism,  tho  pa  light 

should  next,  be  tried  with  Snellen's  test  types,  in  order   I  <uay 

accurately  ascertain  the  degree  of  improvement  of  sight  produced  by 
it.  In  cases  of  hypermetropia,  the  effort  of  accommodation  often 
conceals  a  considerable  portion  of  the  astigmatism,  and  may  thus 
greatly  mislead  us  as  to  its  actual  degree.  The  examination  is  there- 
fore greatly  facilitated,  if  the  accommodation  is  first  paralysed  by  atro- 
pine. Indeed,  it  is  only  thus  that  we  can  arrive  at  the  true  state  of 
refraction,  for  spasmodic  contraction  of  the  ciliary  muscle  may  not 
only  more  or  less  correct  the  astigmatism,  but  may  increase  it.f  In  the 
above  modes  of  examination  each  eye  is  to  be  tried  separately. 

Javal  has  devised  the  following  ingenious  instrument  for  the  rapid 

•  The  stenopaic  apparatus  employed  for  this  purpose,  consist*  of  a  small  cylinder 
open  at  one  end,  so  as  to  fit  closely  to  the  eye,  the  other  end  being  furnished  w  H 
small  slit,  which  can  be  readily  narrowed  and  widened.  The  effect  of  t  hi*  iHt  (which 
should  he  eet  to  a  width  of  about  l\  or  2  millimetres),  is  of  course  to  admit  only 
rmys  in  a  certain  direction,  excluding  all  the  others.  The  box  of  the  cylinder  should 
be  made  to  unscrew,  in  order  that  spherical  lenses  may  be  placed  in  it. 

T  Vide  Dobrowsky's  interesting  paper  on  "  TV 
under  the  Influence  of  the  Accommodation,"  "A,  f.  0."  xr. 
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determination  and  correction  of  astigmatism.*      ft  1  ■  of 

a  stereoscope  mounted    upon    a  stand,  and    is  supplied 
spherical  lenses  of  about  5W  focus.     In  high  degrees  of  hypermetr 
a  lens  of  8"  should  bfl  i,  whereas,  in 

we  may  omit  the  convex  lenses,  or  suhst  i(  ut  e  concave  ones.  Two  circles 
are  drawn  side  by  side  npon  a  piece  of  card  board,  just  as  in  a  stereo- 
scopic plate,  being  at  such  a  distance  from  each  other,  that  the  centre 
of  each  circle  corresponds  to  the  distance  between  the  two  eyes.  In 
tht  one  figure  (Fig.  81)  are  drawn  a  series  of  radiating  lines,  and  at 
their  extremity  are  placed  the  figures  i  ho  XII,  arranged  like  the  figures 
on  a  watch  dial*     If  the  visual   lines  are  parallel,  the   fcv  -arc 

fused  into  one  image,  in  the  centre  of  w>hieh  lie  the  radiating  strij 

Fig.  81. 


and  at  the  circumference  the  figures.     On  account  of  the  parallel 
of  the  eyes,  the  latter  are  accommodated  for  their  Car  point.    By  means 
of  a  screw.  &t  <i  now  removed  further  and  further  from  tin* 

eyes,  until  all  the  radiating  lines,  except  one,  become  indistinct.  The 
•tion  of  this  one  is  easily  identified  by  the  figures,  and  its  direction 
corresponds  to  the  diameter  of  the  highest  refraction.  Behind  the 
ocular  lens  of  the  one  eye  is  armn^-vd,  upon  a  pivot,  a  series  of  concave 
cylindrical  lenses,  so  that  they  can  be  rapidly  rotated  in  front  of  the 
until  the  lens  is  found  which  corrects  the  astigmatism  and  indicates  its 
degree.  These  lenses  are  arranged  in  such  a  manner,  that  they  can  be 
used  singly  or  together,  thus  allowing  of  most  varied  combinations. 
After  the  degree  of  astigmatism  has  been  determined,  the  state  of  (he 
refraction  of  the  eye  must  be  ascertained,  and  the  same  apparatus  may 
be  used  for  this  purpose.  After  the  examination  of  the  one  eye  has 
been  finished,  thai  of  till  otln-r  should  be  proceeded  with,  BO  of 

cylindrical  lenBes  being  turned  over  to  the  other  side.     The  p 
objection  to  this  b  it  is,  that  on  account  of  the  j>  -ing 

■  ■  Klin.  tfonatebl.,"  1805,  330.     Thii  optometer  of  Jml't  it  made  hj  Nachat, 
17,  Rue  SI.  Stverin,  Pari*. 
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in  the  vertical  direction,  in  the  inverted  it  will  appear  91 

KDBti]  dinrliii,  and   this  at  once  proves  the  existence  of  regular 

i .  and  sliuws  also  t hut  1 1  1  meridian  is  of  greater  curvature, 

and,  consequently,  has  a  less  JoOil  distance,  th  talr     The 

comparative  examination  in   the   erect  and  inverted  image 
furnishes   us  with  a  most  valuable  aid  to  diagnosis,  which  will 
spare  us  the  necessity  of  a  long  and  intricate  subjective  examinat 

In  examining,  in  the  erect  image,  an  eye  affected  with  h\  permed  ropio 
astigmatism,  it  will  also  be  found  that  in  order  to  set-  •  Id  ist  i  net- 

ness  the  vessels  running  in  different  directions,  the  I  comiuoda- 

tion  of  the  observer's  eye  has  to  undergo  »»  change. 

Mr.  Bowman  "  has  been  sometimes  led  to  the  discovery  of  regular 
he  cornea,  and  the  direction  of  the  d  tdians  by 

using  tin-  mirror  of  the  ophthalmoscope  much  in  the  same  way  as  for 
slight  degrees  of  conical  cornea.  The  observation  is  more  easy  if  the 
optic  disc  is  in  the  line  of  sight  and  the  pupil  large.  The  niirror  is  to 
be  held  at  two  feet  distance,  and  its  inclination  rapidly  varied.  10  as  to 
throw  the  light  on  the  eye  at  small  angles  to  the  jierpcndicular,  and 
from  opposite  sides  in  succession,  in  successive  meridians.  The  area  of 
the  pupil  then  exhibits  a  somewhat  linear  shadow  in  some  meridians 
rsttla-r  than  in  others."  * 

Mr  Couper  has  lately  shownf  that  cases  of  mixed  astigmatism  may 
be  readily  diagnosed  with  the  ophthalmoscopic  mirror  alone;  an  in- 
vt  1  u  1  or  mi  ami  image  becoming  alternately  visible  according  as  the 
observer  views  the  fundus  through  the  meridian  of  the  greatest  or  of 
the  least  curvature,  ilr.  Couper  has  kindly  furnished  me  with  a  brief 
outline  of  some  of  his  observations ;  purposing  to  give  a  full  d» 
tion  of  this  mode  of  examination  in  an  early  number  of  the  Royal 
London  Ophthalmic  Hospital  Reports.     For  this  61  n   he  em- 

ploys a  ooho&tg  minor  of  silvered  ffba  of  iboot  30  i&ohcs  focus, 

enables  him  to  illuminate  the  fundus  at  a  maximum  dis- 
tanoe  of  about  5  feet.  A  concave  mirror  of  (V  or  H"  focus  scatters 
the  rays  too  much  to  permit  of  an  adequate  illumination  at  even  half 
-tance.  A  twofold  object  is  served  by  commencing  the  examina- 
tion fiom  an  extreme  distance  of  5*.  1.  Yerj  small  degrees  of  myopia 
can  be  recognised  by  the  inverted  aerial  image,  which  is  thus  placed 
d  the  observer's  near  point.  2.  The  meridian  planes  of  maximum 
and  minimum  curvature  are  sometimes  clearly  revealed  by  I 
tinn  which  the  image  undergoes  when  viewed  from  a  distance.  It 
is  best  to  have  the  accommodation    p  ■■  with  atropine,  and  the 

surgeon  should  then  recede  to  a  sufficient  distance  to  make  sure  of 
gaining  an  inverted  image,  and  next  direct  the  patient  to  follow  with 
observation  gentle   movements  of  the   l  is  Q 

•  Dondert,  p.  480.  t  "  Mod.  Timet  and  Gazette,"  Jan.  80,  1869. 
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horizontal  and  a  vertical  direction,  and  then  notice  in  which  direction 
and  at  what  distance  he  gains  the  inverted  or  the  erect  image. 

Air.  Couper  lays  special  stress  upon  the  fact,  tl  .  s  mode  of 

examination  the  observer  may — by  taking  strict  account  of  the  adjust- 
meat  of  his  own  eye — gain  a  much  more  definite  result  than  the  mere 
existence  of  asymmetry  of  the  media.  For  instance,  if  the  obser 
with  his  Bye  adjusted  for  parallel  rays,  obtains  at  a  minimum  distance 
a  clear  image  of  the  linear  details  of  the  fundus  in  one  particular  (fir 
tion,  and  if,  being  emmetropic,  be  cannot,  by  any  adjustment  of  which 
his  eye  is  capable,  obtain  a  clear  image  of  those  details  running  at  a 
right  angle  to  the  former,  he  knows  that  he  has  before  him  a  case  of 
simple  myopic  astigmatism.     Whereas,  if  he  gets  a  clear  image  of 

iin  details  when  his  eye  is  accommodated  for  parallel  rays,  and  can 
then,  by  exerting  his  accommodation,  render  this  image  dim,  and  at  the 
same  time  gain  a  distinct  view  of  linear  details  lying  at  a  right  angle 
to  those  first  seen,  he  knows  that  he  has  to  deal  with  simple  hyperme- 
tropic astigmatism.  Again,  if  no  part  of  the  image  be  distinct  at  the 
minimum  distance  except  he  exerts  a  certain  amount  of  accommoda- 
tion, ami  if,  moreover,  he  is  obliged  to  exert  a  different  degree  of  ac- 
commodation in  order  to  see  in  succession  linear  details  placed  at  a 
right  angle  to  each  other,  it  proves  that  it  is  a  case  of  compound  hy- 
permetropic astigmatism.  Mr.  Couper  has  also  found  that  it  is  possible 
to  diagnose  astigmatism  by  means  of  the  change  of  form  which  tin* 
inverted  image  of  the  optic  disc  undergoes,  when  the  distance  of  the 
object  lens  from  the  eye  is  varied.  This  test  is  founded  on  an  observa- 
tion of  Mr.  Jonathan  Hutchinson's  regarding  certain  contrasted  pecu- 
liarities of  the  inverted  image  in  myopia  and  hypermetropia.  In 
hvpcriui-tropia  the  size  of  the  disc  appears  to  diminish  as  the  obi 
lens  is  removed  further  from  the  eye  of  the  patient ;  whereas  in  myopia 
it  is  enlarged.  Now  Mr.  Couper  has  observed  that  in  simple  hy] 
inotropic  astigmatism  the  image  of  the  disc  contract*,  as  the  lens 
recedes  from  the  eye,  in  the  diameter  corresponding  to  the  plane  of 
minimum  curvature,  and  undergoes  little  or  no  change  of  size  in  the 
opposite  diameter.  Whereas  in  simple  myopic  astigmatism  its  image 
is  enlarged  in  the  diameter  of  maximum  curvature,  and  remains  un- 
changed in  the  opposite  diameter. 

_rniatisiu   is  generally  congenital  and  often  hereditary ;  it  may, 
however,  also    be    acquired.      The   congenital  astigmatism  is  mostly 

lar  and  dependent  upon  asymmetry  of  the  cornea.    In  the  majority 
of  OBSefl  ■  nt  in  both  eyes,  although  perhaps  in  varying  degi 

lers  has  found  that  abnormal   astigmatism  occurs  far  mi 
quently  in  hypermetropic  eyes  than  others  ;  iiulu  thinks  that 

out  of  six  hypermetropic  eyes  one  suffers  from  abnormal  astigmatism. 
a  which  often  exists  in  hypermetropia,  and  which  can 
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be  remedied  by  spherical  convex  lenses,  is  mostly  due  to  astigmatism, 
Wfl  often   find    that  persons  unconsciously  correct  a  certain  amount  of 
astigmatism  by  holding  their  head  on  one  side,  and  thus  looking  tk 
ingly  through  the  1  !es. 

is  mostly  caused  by  inflammatory  changes  in 
the  cornea,  which  lead  to  consecutive  flattening  of  the  cornea,  and 
leave  behind  them  opacities  and  cieatri  ay  also  be  caused  by 

irregularity  in  the  apposition  of  the  edges  of  tin  incision  aftcc 
operation  of  extraction  of  cataract.  We  occasionally  find  that  if  iri- 
,  or  iridodcsis,  is  performed  in  cases  of  opacity  of  the  cornea,  a 
amblyopia  persists  after  tlie  operation,  although 
the  pupil  is  now  brought  opposite  to  a  transparent  porta  >n  of  the  cornea. 
On  examination,  we  then  observe  that  in  many  of  these  cases  this  weakness 
of  sight  is  due  to  astigmatism,  ami  that  vision  is  greatly  improved  by 
a  cylindrical  lens.  Acquired  astigmatism  may  also  be  caused  by  dislo- 
cation of  the  crystalline  lens,  more  particularly  if  it  is  obliquely  dis- 
placed in  the  area  of  the  pupil. 

The  best  examples  of  pure  regular  astigmatism  are  furnished  by 
successful  cataract  <  operations,  for  then  any  irregular  astigmatism  which 
may  have  boon  caused  by  the  lens,  will,  of  course,  have  been  removed. 

The  disturbance  of  vision  produced  by  even  a  slight  degree  of  astig- 

great  and  annoying,  as  the  form   and  shape  of 

minute  objects  (such  as  small  letters)  are  so  changed,  that  they  cannot 

be  Been    with   difll  hut    look  blurred    and    confused.      This  is 

io  the  foot  that  certain   portions  of  a  letter  m*e  yet  quite  distinct, 

whilst  others  are  faint  or  unapparent.     Thus  the  vertical  lines  of  the 

fottttr  11  may  ,ip|.eav  quite  dark  and  clear,  whilst  the  horizontal  con- 

neetiiiLT  line  is  almost  invisible.     This  also  gives  a  peculiar  tremulous- 

ness  and  uncertainty  to  the  outline  of  the  object..     On  account  of  the 

nee  of  irregular  astigmatism,  the  patient  may  also  be  affected 

with  monocular  diplopia  or  polyopia. 

Regular  astigmatism  may  be  remedied  by  the  use  of  cylindrical 
lenses,  which  enable  us  to  correct  the  anomaly  of  refraction  in  each  of 
the  prineipal  meridians. 

A  cylindrical  lens  is  the  segment  of  a  cylinder,  and  refracts  those 
rays  of  light  the  strongest  which  strike  it  in  a  plane  at  right  angles  to 
the  axis  of  cylindrical  curvature;  whereas  tlie  rays  which  pass  through 

ixis  suffer  no  deviation  at  all.  In  this,  therefore,  the  cylindrical 
bus  diners  from  bl  »    refracts  the  rays  in  all   planes  of 

ent. 

Now,  if  in  a  case  of  simple  astigmatism  th*  unc  principal  meridian 
is  normal,  so  that  rays  passing  through  it  are  united  exactly  ttpoa  the 

ita,  and  the  other  principal  meridian  in  myopic  »»r  hypermetropic, 
and  the  rays  passing  through  it  are  brought  to  a  focus  before  or  behind 
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the  retina,  we  should  correct  this  anomaly  of  refraction  by  means  of  a 
cylindrical  l^ns  whose  axis  corresponds  to  the  normal  meridian.  The 
effect  of  this  would  be  that  the  rays  which  pass  through  its  axis  would 
undergo  no  refraction,  wharooo,  those  that  pass  in  a  plane  at  right 
angles  to  the  axis  would  undergo  the  necessary  refraction,  and  thus 
alize  the  anomaly  which  obtains  in  this  Btfridi 

A  convex  cylindrical  lens  should  be  placed  in  such  a  direction  that 
its  axis  lies  in  the  plane  of  the  highest  refracting  meridian,  in  order 
that  it  may  give  to  the  rays  which  undergo  the  smallest  degree  of 
del  lection  such  an  increased  amount  of  convergence  as  if  they  passed 
through  the  meridian  of  the  greatest  refraction. 

The  reverse  obtains  in  the  case  of  concave  cylindrical   lensc- 
here  the  axis  must  correspond  to  the  meridian  of  least  refraction^  so 
that  the  focal  length  of  the  meridian  of  greatest  curvature  may  be  in- 
creased, and  made  equal  to  that  of  the  meridian  of  least  refraction.     A 
glance  at  Fig.  79,  p,  565,  will  readily  explain  this. 

I  will  now  illustrate  the  choice  of  cylindrical  lenses  by  some 
examples. 

I.  Simple  A*!  — The  state  of  refraction  of  the  one  principal 

meridian  is  emmetropic,  whereas,  that  of  the  other  is  either  myopic  or 
hypermetropic. 

1,  Shvpl  Astigmatism  (Am). — Let  us  suppose  that  there  is 

emmetropia  in  the  principal  horizontal  meridian  (the  far  point  lying-  at 

an  infinite  distance,  i.e.,  R  ==   oo),  but  that  in  the  principal  vertical 

1  111 

meridian  there  is  myopia  =  -,  then  Am  =  -  —  ^_  =  -. 

8  8        oo       B 

In  order  to  correct  this,  a  concave  cylindrical  lens  of  8  inches  focus 
will  be  required,  its  axis  corresponding  to  the  horizontal  meridian,  so 
that  the  rays  of  light  may  here  pass  without  undergoing  any  refraction, 
snd  only  those  which  pass  at  a  right  angle  to  the  axis  (vertically)  be 
refracted,  so  as  to  neutralize  the  myopia  which  exists  in  the  principal 
vertical  meridian.  To  be  quite  accurate  the  lens  should  be  slightly 
stronger  (7$  inches  focus)  for  £  an  inch  should  be  deducted  from  the 
strength  of  the  concave  lens,  on  account  of  the  distance  of  the  latter 
from  the  nodal  point.  In  hypermetropia,  on  the  other  hand,  this  dis- 
tance of  about  ^  an  inch  must  be  added  to  the  number  of  the  convex 
lens.  In  slight  degrees  of  myopia  or  hypermetropia  (below  ^  or  J0) 
we  may,  however  omit  this  distance  in  the  calculation, 

2.  Simple  H&mmMnpto  Astigmatism  (Ah).— In  the  horizontal 
meridian  let  there  be  hypermetropia  —  -^,  in  the  vertical  emmetropic 

then  Ah  =  —  —  -—  =  yr  and  the  patient  will  require  a  convex  cy 

drical  lens  of  10  inches  focus  with  its  axis  placed  vertically. 

II.  Compound  Astigmatism. — In  this  form,  it  will  be  remembered, 
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that  myopia  or  hypermetropia  exists  in  both  the  principal  meridians, 
but  that  it  varies  in  degree. 

It  will  be  found  very  mnch  to  facilitate  the  understanding  of  these 
cases  of  compound  astigmatism,  if  we  consider  the  eye  to  be  affected 
with  simple  myopia  or  hypermetropia,  bnt  that  there  exists  besides  a 
maximum  degree  of  this  anomaly  of  refraction  in  one  of  the  principal 
meridians.  We  have,  therefore,  a  certain  degree  of  myopia  or  hyper- 
metropia common  to  the  whole  eye,  besides  a  certain,  special  degree  in 
one  of  the  principal  meridians. 

1.  Compound  Myopic  Astigmatism  (M  +  Am). — Myopia  exists  in 
both  meridians,  bnt  to  a  higher  degree  in  the  one  than  in  the  other. 

In  the  principal  vertical  meridian  let  M  =  -j^. 

In  the  principal  horizontal  meridian  let  M  =  -g^,  we  then  have 

myopia  =  —  and  Am  =  --—  —  =  — .    tobe  written   as  M   = 
J  r  30  15       30       30 

-1+AmJL 
30  30 

In  such  a  case,  a  spherico-cylindrical  lens  is  required,  the  one  surface 
of  which  has  a  spherical,  the  other  a  cylindrical  curvature,  and  its 
action  is  that  of  a  piano-cylindrical  lens  combined  with  a  piano- 
spherical  lens,  and  it  may  be  expressed  by  the  formula  for  each  of 
the  refracting  surfaces,  united  by  a  sign  of  combination. 

The  case  which  we  have  supposed  would  therefore  be  corrected  by 

~"  30  8  C  "  30  °* 

For  the  spherical  and  cylindrical  surface  would  require  to  have  a 
negative  focal  distance  of  30",  and  the  axis  of  the  cylindrical  surface 
would  have  to  be  placed  horizontally. 

2.  Compound  hypermetropic  astigmatism  (H  +  Ah).  Hyperme- 
tropia exists  in  both  principal  meridians,  but  more  in  the  one  than  in 
the  other. 

In  the  vertical  meridian  let  H  =  -j^.     In  the  horizontal  meridian 

let  H  =  —.     We  have  then  H  =  •  — ,  and  moreover  Ah  =  —    —    — 

1  1  fl 

=  -— .  and  we  write  H 1-  Ah  — .     Hence  a  positive  spherico-cylind- 

36  18  36 

rical  lens  will  be  required,  and  it  will  be  corrected  by  -—  8   w  —-  c. 

lo  36 

The  axis  of  the  cylindrical  surface  being  placed  vertically. 

III.  Mixed  astigmatism.     In  this  form,  in  which  myopia  exists  in 

the  one  principal  meridian,  and  hypermetropia  in  the  other,  we  must 

make  use  of  bi-cylindrical  glasses.     These  consist  of  two  cylindrical 

surfaces  of  curvature,  the  axes  of  which  are*  perpendicular  to  one 

another ;  the  one  surface  is  concave,  the  other  convex.     In  consequence 
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*0  examples  illustrate,  the   method  to  be  adopted   in  finding 

glasses  to  correct  the  astigmatism  and  the  ametropia.     Bat  in  manj 

caaea  it  is  not  advisable  completely  to  neutralize  the  anomaly  of  refrac- 

ue  difference  in  the  size  of  the  retinal  images 

bum  are  strong,  and  also  on  acconnt  of  the 

nri-  in   r  1m-  roruliined   action   of  the   ciliary  muscle   and   the 

LSoloe,       It   is    oftsn  desirable   that    tin-    astigmatism 

1  I,  hut  that    only  a  certain  portion   of  the 

inynj  fiermetropin  ahould  be  neutralized, 

ii  of   extraction   of  cataract,  the  sight  is  often 

iinlly  improved    by  cylindrica]  lenses,  even  although  before  the 

.   Ions,  the  sight  had  been  perfectly  normal.     Such  cases 

explained    on  the  supposition,  that  a   certain  degree  of 

been   neutralized  (compensated  for)  by  some 

ir  astigmatiim,  so  that  when  the  lens  is  absent,  the  ill-effects 

igmatiim  make  themselves  felt.     This  condit 

«  lie  distinguished  from   the  acquired  astigmatism  due  to 

•        In  all   cases  of  extraction,  in 

|fl  good  M   nii-lif 

presence  of  astigmatism  should  be  looked 
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It  is  of  great  consequence,  that  the  axes  of  the  surfaces  of  curvature 
ol  the  'v  Iiti-Ii  i.  ;tl  glasses  should  be  situated  in  the  principal  meridians 
of  f!i<  r\  i \  for  even  a  vary  slight  deviation  will  give  rise  to  considerable 
iii'l  ler  to  insure  the  exaci  f  the 

glasses  to  the  eve,  the  lenses  should   be  set  in  round   fames,  which 

i nit  of  their  being  readily  rotated  in  any  direction.  When  the 
proper  position  of  the  axis  is  found,  the  screw  should  be  tightened,  and 
the  lens  thus  firmly  fixed  in  the  desired  position.  The  clumsy  and 
awkward  appearance  of  the  circular  frames  may  be  greatly  diminished 
l>v  making  them  of  B  ■matter  diameter,  or  by  having  the  glasses  ground 
down  into  oval  ones,  and  then  reset  into  oval  frames.  But  this  requires 
great  exactitude  and  nir 

'!.*m  may  be  divided  into  two  classes,  the  normal 
or  physiological,  and  the  abnormal,  or  pathologi* 

is  due  to  irreg  in   the  struc- 

ture and  density  of  the  crystalline   lens,  so  that  an  aberration  of  the 

I  occurs  as  they  traverse  the  different  sectors,  in  consequence  of 
which  there  is  an  imperf <  BO  after  accon  u,  of 

(the  different  a*QtOS*;  and  there  is  also  the  astigmn? 
proper  to  the  image  of  each  sector  in  itself    The  normal  irregular  astig- 
matism ieo£  course  wanting  ia  eyes  in  which  the  tens  hat  been  removed. 

The  chief  symptom  of  this  form  of  irregular  a  in  is  polyopia,  but 

the  acuteuess  of  \  isiou  is  not  affected.     Whenever  the  latter  is  dimi- 

e  must  regard  fct  us  abnormal  irregular  astigmatism. 

rgular  a~  <    may  depend  upon  pome  defect   in 

the  curvature  of  the  I  l  some  irregularity  in  the  structure  or 

position  of  the  lens      The  [Regularity  in  tli i    curvature  of  the  cornea 
.1  thinning  of  the  lailer  after  corncitis,  to  conical    cornea, 
or  to   a   faulty   union   of  the   section   in   extraction    of  cataract,      The 
dt  i'  lens  may  be  owing  to  changes  in  its  structure,  e.tj.,  com* 

Brooding  cataract,  or  to  dts]  t  of  the   I  lies 

ially  in  the  area  of  the  pupil  •  which  may  also  give  rise  to  ihifl  form 
of  astigmatism.    On  account  of  these  irregularities  in  the  cornea  or  lens, 
the  refraction  of  luminous  rays   is  much  distorted ;  for  not  only  do  the 
ain  diameter  undergo  irregular  refraction,  but  even   per- 
haps individual   rays  in  the  same  diameter.      The  retina,  therefore, 

tves  a  very  confused  and  blurred  image,  and  hem  I  always 

a  considerable  degree  of  impairment  of  vision,  the  objects,  moreover, 
looking  more  or  less  crooked  and  distorted  (metamorphopsia ) ,  Monocular 
diplopia  or  polyopia   is  often  also  present.      Amongst  the  objective 

ptOJOJ  of  irregular  astigmatism  may  be  ■Mmtiooed<  irregularity  of 
the  corneal  rejections,  the  surface  of  the  iris  appearing  perhaps  also 
somewhat  wavy.  With  the  oblique  illumination  changes  in  the  curva- 
ture of  the  0  tie  position  of  the  lens  are  easily  recognised- 
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On  examining-  the  fundus  with  the  ophthalmoscope,  the  optic  disc  and 
al  vessels  will  appear  distorted  and  irregular,  and  there  will  be  a 
more  or  less  well  marked  parallax, 

Whilst  the  irregular  astigmatism  cannot  be  corrected  by  cylindrical 
glasses,  it  is  often  ble  of  improvement  by  stenopaic  spectacles, 

which  render  the  image   U  rted   and  confused,  by  >g  a 

largo  portion  of  the  irregularly  refracted  rays.  If  regular  astigmatism 
coexist  with  the  irregular,  it  will  generally  be  advantageous  to  correct 
this  by  proper  cylindrical  lenses. 


8.— APHAKIA  (ABSENCE  OF  THE  CRYSTALLED  E  LENS). 

This  condition  may  be  due  to  an  operation  for  cataract  (e.g.t  ex- 
traction, division,  or  reclination),  to  absorption  of  the  lens  after  trau- 
matic cataract,  or  dislocation  of  the  lens  into  the  vitreous  humour,  1 
The  state  of  refraction  is  of  course  greatly  altered  by  the  absence  of 
the  lens.  Thus,  an  emmetropic  eye  becomes  strongly  hypermetropic ;  a 
hypermetropic  eye  Rtill  more  so;  whereas,  a  myopic  eye  will  become 
hni  -H>ri -sighted,  or,  if  the  degree  of  myopia  was  very  great,  it  maj 
even  become  emmetropic.  The  power  of  accommodation  is  completely 
absent  in  aphakia.  This  has  been  now  incontrovertibly  proved  by 
Bonders'  numerous  and  most  exact  experiments. 

The  acuteness  of  vision,  even  after  the  most  successful  operations  for 
cataract,  and  with  the  aid  of  the  most  suitable  glasses,  does  not  usually 
reach  the  normal  standard.  In  old  persons,  this  is  frequently  due  to 
certain  senile  changes  which  take  place  in  all  eyes,  and  often  consider* 
ably  deteriorate  the  sight.  Another  not  unfrequeut  cause  is  to  be 
found  in  the  presence  of  secondary  cataract,  or  even  in  the  wrinkling 
of  the  transpire nt  capsule,  which  may  produce  considerable  distortion 
and  confusion  of  the  retinal  image. 

Patients  who  have  been  operated  upon  for  cataract,  re«j 
strong  convex  glasses  to  neutralize  the  acquired  hypermetropia.  The 
strength  of  these  glasses  will  vary  according  to  the  degree  of  the 
hypermetropia,  t.e,,  the  length  of  the  optic  axis ;  for  the  sb< n 
1:H  tie  is,  the  stronger  will  the  lens  require  to  be.  Two  sets  of  glasses 
will  be  wanted,  one  for  distant  objects,  and  one  for  reading,  sewing,  etc. 
For  the  former  purpose,  the  number  generally  ranges  from  4"  to  5"  focus, 
for  the  1  on  U"  to  2j"  focus.     But  as  this  varies  considerably, 

different  numbers  must  be  tried  until  the  best  is  found,  and  it  must 
be  remembered  that  in  these  lenses  of  high  power,  a  slight  difference 
may  exert  a  very  considerable  effect  upon  the  sight.  In  order  to 
remedy  I  spherical  and  chromatic  aberration  of  light,  which  is 

produced  in  these  lenses  from  the  difference  in  the  thickness  at  the 
centre  and  at  the  periphery,  such   spectacles  are  generally  set  in  a 
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broad  horn  or  tortoise-shell  frame,  which  leaves  only  the  more  central 
u  of  the  glass  exposed. 


0— PARALYSIS,  SPASM,  AND  ATONY  OF  THE  CILIARY 

MUSCLE. 

Diminution  or  loss  of  accommodation  from  paralysis  or  atony  of  the 

ciliary  muscle  is  occasionally  met  with  after  severe  illnesses,  the  whole 

muscular  system  being  greatly  debilitated.     In  such  cases,  it  is  not 

nnfreqnently  mistaken  for  amblyopia  dependent  upon  general  debility. 

It  is  also  often  met  with  after  diphtheria,  and  appears  to  depend  less 

upon  general  constitutional  weakness,  than  upon   some   special   and 

iliar  cause,  the  exact  nature  of  which  is  yet  undetermined. 

The  symptoms  of  paralysis  of  the  accommodation  are  very  marked 

in  emmetropic  eyes.     The  patients  find  that  they  cannot  accurately 

distinguish  near  objects,  bo  that  they  are  quite  unable  to  read,  wn 

sew ;  but  at  a  distance  they  can  see   distinctly.      The  far  point  has 

undergone  no  change  in  position,  but  the  near  point  has  receded  further 

frujD  the  eye.     If  we  test  the  sight  with  a  convex  lens  of  6"  focus,  we 

find  perhaps  that  the  near  point  has  receded  to  5"  or  o^"  from  the  eye, 

id  that  the  far  point  lies  at  G"  (the  focal  distance  of  the  lens),  hence 

that  the  power  of  accommodation  is  almost  entirely  lost.     The  pa 

of  the  near  point  will  of  course  vary  with  the  degree  of  paralysis ;  if  this 

is  but  slight  (paresis),  the  near  point  may  be  but  little  removed  from 

,  and  the  disturbance  of  vision  but  incon>i«ler.ible.     If  there  is 

complete  paralysis,  the  patients  cannot   generally  distinguish  any  print 

r  than  No.  14  or  16  of  Jager,  but  can  easily  read  the  finest  type 

trong  convex  lenses.     The  sight  is  much  less  affected  in  short- 

1  persons,  for  if   the  myopia  =  ^  or  -j^,  they  are   still  able 

(o  read  at  their  far  point  (12"  or  14"),    as   only  the  near  point  under- 

goes  a  change,  and  the  far    poir.  -ufticiently  close    to   the  eye 

to  permit  of  small  objects  being  seen  distinctly.       In  hypermetropic 

patients  it  is,  however,  quite  different,  for  in   them  both  the  near  and 

tat  sitfht  is  impaired,  just  a*  after  the  instillation  of  atropine,     la 

incomplete  paralysis,  the  symptoms  often  resemble  those  of  asthenopia, 

and  the  true  nature  I  n  may  be  easily  overlooked,  if  the 

range  of   the  accommodation   is  not  examined.      Together  with   the 

paralysis  of  tin-  accommodation,  there  is  almost  always  paralysis  of  the 

constrictor  ptipilhe,  and  consequent  dilatation  of  the  pupil,  as  both 

muscles  are  supplied  by  the  third  nerve ;  and  frequently  other  muscles 

j [.plied  by  this  nerve,  are  also  affected.     In  trying  the 

sight,  attention  should  be  paid  to  this  dilatation  of  the  pupil,  and  the 

*  queut  presence  of  circles  of  diffusion  upon  the  retina,  and  < 

liient  should  be  directed  to  read  through  a  small  stenopeic  opening. 

2  P  2 
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ANOMALIES  OF  REFRACTION  AND  ACCOMMODATION. 


Tin  treatment  of  cases  of  paralysis  of  the  ciliary  muscle  must 
depend  upon  the  cause.  If  the  patient  has  been  suffering  from  diph- 
theria or  any  debilitating  disease,  tonics  must  be  oar  chief  remedy.  In 
the  rheumatic  form  (due  to  exposure  to  cold  or  draught)  or  the 
syphilitic,  iodide  and  bromide  of  potassium  are  of  much  use,  as  also  a 
suppurating  blister  behind  the  corresponding  ear.  I  have  often  found 
the  most  marked  and  speedy  benefit  from  the  \bK  M  that  a 

patient,  who  before  could  only  decipher  letters  of  14  or  16  of  Jsl 
was  able,  within  24  or  48  hours  After  the  application  of  the  blister,  to 
read  the  finest  print.  I  have  also  used  the  solution  of  the  extract  of 
Culahar  bean  with  excellent  results,  I  employ  it  of  a  strength  sufficient 
to  cause  considerable  contraction  of  the  ciliary  muscle  and  constrictor 
pupil lo?,  without,  however,  over-strainiog,  and  thus  fatiguing,  these 
muscles.  I  then  allow  the  effect  to  pass  off  entirely,  and  after  a  few 
days'  rest,  the  extract  is  re-applied,  so  that  the  muscles  may  be  periodi- 
cally stimulated.  The  action  of  the  Calabar  bean,  and  its  peculiar 
effect  upon  the  pupil,  were  fully  investigated  in  18(12,  by  Dr.  Fraser,* 
in  his  valuable  graduation  thesis  for  the  University  of  Edinburgh,  on 
the  "Characters,  Actions,  and  Therapeutic  uses  of  the  Ordeal  Bean  of 
Calabar."  Aud  in  1863,  Dr.  Argyll  Robertson  discovered  its  effect 
Upon  the  accommodation. f 

On  the  application  of  a  minute  quantity  of  a  strong  solution  (1 
drop  =  4  grains  of  the  bean)  to  the  inside  of  the  lower  eyelid,  a  little 
irritation  and  redness  are  produced,  but  these  pass  off  very  rapidly. 
Within  five  or  ten  minutes  the  pupil  begins  to  contract,  nod  at  nearly 
the  same  time,  the  spasm  of  the  ciliary  muscle  commences.  The  i 
traction  of  the  pupil  reaches  its  maximum  degree  (about  1'"  in  dia- 
meter) in  from  30  to  45  minutes.  After  two  or  three  hours  it  gradu- 
ally dilates  again,  but  does  not  regain  its  normal  size  till  after  the 
lapse  of  two  or  three  days,  when  it  may  even  become  larger  than 
before.  Even  during  its  greatest  contraction,  the  pupil  is  still  nnder 
the  influence  of  light. 

The  spasm  of  the  accommodation  commences  about  the  same  time 
as  the  contraction  of  the  pupil,  and  both  the  near  and  far  point  become 
greatly  approximated  to  the  eye,  which  becomes,  in  fact,  strongly 
myopic.  The  far  point  in  the  emmetropic  eye  may  be  brought  to  5" 
or  6"  from  the  eye,  and  the  near  point  to  3"  or  8^".     The  effect  upon 


*  Further  investigations  on  the  physiological  action  of  the  Calabar  bean  are  con- 
tained in  a  more  recent  paper  by  Dr.  Fraaer,  in  the  "  Transactions  of  the 
Society  of  Edinburgh,"  toL.  24. 

f  Shortly  after  this  discovery  of  Dr.  Argyll  Eobertson,  I  had  the  opportunity 
of  carefully  studying  the  effect  of  the  Calabar  bean  upon  a  case  of  paralysis  of 
I  he  ciliary  muscle  j  a  full  account  of  which  will  be  found  in  the  "  Med.  Times  and 
Gazette/ May  16, 1863. 
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the  accommodation  passes  off  much  sooner  than  that  upon  the  pupil, 
for  three  or  four  hours  generally  sum.  tore  the   Mate  of  P 

tion  and  accommodation  to  its  normal  condition. 

That  the  spasm  of  accommodation  is  due  to  the  action  of  the  drug 
upon  the  muscle  of  accommodation,  and  not  upon  tin- 
trovertibly  proved  by  Von  Graefe,*  who  tried  its  effect  in  a  case  of 
complete  abarooe  of  the  iris,  and  found  that  the  action  upon  the  ■0091B- 
modation  took  place  at  about  the  same  time,  and  in  exactly  the  same 
manner,  as  in  eyes  in  which  the  iris  was  present.  Thu  action  of  the 
Caluk-ir  bei  I  upon  thfl  ciliary  muscle,  and  is  com- 

pletely independent  ofiti  eifect  upon  the  iris. 

The  effect  of  the  Calabar  bean  in  counteracting  the  action  of  atro- 
!ias  also  been  proved  by  many  experiments.  The  weaker  solutions 
of  atropine  are  easily  overcome  by  a  strong  solution  of  Calabar.  But 
the  complete  paralysis  of  the  accommodation,  by  a  strong  solution  of 
atropine  (4  grains  to  the  ounce),  is  only  temporarily  overcome  even  hy 
a  very  strong  solution  of  Calabar,  1  drop  =  4  grains ;  the  pupil  becomes 
sniiilk,  and  the  state  of  refraction  increased,  but  the  action  of  the 
atropine  re-asserts  itself  in  the  course  of  a  few  hours.  In  such  cases, 
we  must  repeat  the  application  of  the  Calabar  when  necehsurv,  until 
the  « tl«  rt  of  the  atropine  upon  the  ieoOMmodation  has  disappeared. t 

Great  fatigue  of  the  ciliary  muscle  through  tirai  ftlflltiion  at  near 
s,may  give  rise  to  very  seve-  *ms  of  asthenopia,  and  I 

Ik •-,!  treated  by  the  use  of  strong  convex  glasses  (fi  r  •  LO  inches  focus), 
for  reading,  et<  they  have  been  used  for  some  time,  the  accom- 

modation should  be  gradually  e.v  iploying  weaker  glasses, 

the  distance  of  the  object  remaining  the  same.  The  accommodation  may 
also  be  rested  by  the  application  of  a  strong  solution  of  atropine  con- 
tinued for  some  little  time. 


m  of  the  ciliary  muscle  is  of  rather  rare  occurrence,  and  is 
•ially  met  with  in  cases  of  hypermetropia  in  youthful  persons,  who 
have  strained  their  eyes  without  using1  convex  glasses  ;  this  con 
tension  of  the  accommodation  producing  a  spasmodic  contraction  of  the 
ciliary  muscle.  In  such  cases,  we  find  that  the  patient  is  appan -ntly 
ng  from  myopia,  requiring  concave  glasses  for  distant  objaotft, 
and  y  mining  his  eye  with  the  ophthalmoscope,  the  refr 

is  I.  >und  to  be  hypermetropic.     The  use  of  a  strong  solution  of  at  r<  pine 
has   frequently   to  be  continued   for  several  days,   before  the  ciliary 

•"A.  f.  D  113. 

t  Instcml  ract,  the  more  elegant  preparation  of  the  gelatine  di*ee  rosy 

-loved.     But  these   do  not  answer  bo  well  when  we  wish  to  etimu1  . 
II v  paralysed  uiuocle,  aa  wo  cannot  regulate  the  strength  so  exactly  ae  in  the 
•u  hi  tion. 
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the  bare  of  a  window  frame,  etc.),  is  distinctly  formed  an  a  sheet  of 
white  piijK  r  or  the  wall.  The  distance  of  this  distinct  image  from  (ho 
Jen-  al  length  of  the  latter.     But  if*  we  have  a  set  of 

glasses  at  hand,  a  more  simple  and  ready  mode  is  to  find  the  concave 
lens  which  completely  neutralizes  the  convex  one,  and  this  at  once 
gives  us  the  number  of  the  latter. 

The  complete  neutralizui  Son   of  the  convex  lens  by  tl  *ve  is 

known  by  the  fact  that  if  the  two   are  placed   in   close  aj 
can  read  as  well  through   them  as  without  any  glass   before  the  eye. 
Another  te.st  is,  that   :  ftd    iiv»rii'-;il    !mi>  (,.,,.,  the  v.  : 

of  a  window)  through  them,  it  remains  pert*  able  when 

glasses  are  moved  to  and  fro  before  the   eg  re;is  the   line  will 

distinctly  move,  if  the  two  glasses  do  not  neutralize  our  another,  the 
more  so,  the  greater  the  different    between  them.      It  t  moves 

in  the  contrary  direction   I  u  which    the   lenses  are  moved.it 

proves  that  the  convex  lens  is  the  stronger  of  the  two;  whereas. 
moves  in  the  same  direction,  the  concave  is  the  stronger.    The  strength 
of  concave  lenses  may  be  tried  in  the  same  way* 

■  should  be  taken  that  the  spectacles  fit  accurately ;  that  the 
glasses  are  on  the  same  level,  so  that  one  is  not  higher  than  the  ot  1 
that  they  are  sufficiently  close  to  the  eyes  ;  and  that  the  centre  of  each 
glass  is  exactly  opposite  the  centra  of  the  pupil.  The  last  point  should 
be  particularly  observed  in  the  selection  of  glasses  which  fit  on  to  the 
nose  by  means  of  a  spring  (pinces  nez),  for  we  find  that,  on  account  of 
their  oval  shape,  these  generally  arc  nc  mitred.     If  they 

do  not  fit  properly,  so  that  their  eei.  -ponds  to  the  centre  of  the 

pupil,  they  act  as  prisms,  and  give  rise  to  diplopia  or  a  correcting 
squint,  and  the  la;  D  become  permanent,  if  their  use  is  ] 

sisted  in.     Concave  glasses  should  be  quite  close  to  the  eye,  other n 
they  will  diminish  the  si^e  and  distinctness  of  the  retinal   image.     As 
the  rays  which  impinge  upon  ■  concave  lens  are  n  l.y 

it,  it  follows  that  the  further  the  glass  is  removed  from  the 

r  peripheral  rays  will  enter  the  latter,  in  eonseqn*  biofa  the 

the  retinal  image  is  diminished  in  sixe  and  intensity.41  The  reverse 
obtains  in  the  case  of  convex  glasses,  for  as  they  render  the  rays  which 
impinge  upon  them  inure  eonvergent,  a  greater  nuiul  |  ipheral 

rays  will  enter,  the  further  (uj»  to  a  certain  point,  of  OOoree)  the  eon- 
vex  glass  is  removed  from  it,  the  retinal  image  becoming  at  the  samo 
time  larger  and  brighter. 


■  It  has  already  been  stated  that  coneaTe  glasses  diminish  the  retinal  image 
by  moving  the   nodal    point  further  buck,  g  the  angle  of  vision ; 

whereu>  lasses  enlarge  the  retinal  image,  as  they  more  the  nodal  point 

forwards,  and  thus  increase  the  size  of  the  angle  of  r^ 
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Closely  allied  to  the   prismatic  glosses,  are  the  decentred   lenses  of 
Giraud    Teulon.      They   are    c< instructed    in    such    a    manner,    ( 
eccentric  portions  of  two  •  ises  are  he 

so  that  they  must  thus  acquire  a  slightly  pi  action.     Thus  in 

convex  leSMM  klli  B«bK  should  He  a  Uttlo  to  the  inner  rida  of  010  visual 
lines,  whereas  in  concave  glasses  t  *M  obtains,  and  th 

should  lie  a  little  to  the  outer  side  of  the  visual  lit 

Dr.  Schemer  prop  ate  for  the  common  spherical  lenses, 

glasses  which  are  cnt  out  from  the  periphery  of  a  large  lens,  in  such  a 
manner  as  to  act  as  decentred  lenses.       I  itage  which  he  claims 

fi»  Iherii  is,  that  with  them  the  convergence  of  I  lie  visual  lii  l^XS 

an  alteration  in  harmony  with  the  change  in  the  accommodation,  «  i 
is  not  the-  case  when  the  common  spherical  lenses  are  used.     His  work 
li  Die  Thenrie  der  Angeupfehler  und  der  Brille/'   in  which  thi 
is  folly  treated,  has  been  transl  Kn^lish  by  Mr.  R.  B.  Carter. 

Eye-protectors  are  found  of  much  service  to  guard  the  eye  againBt 
very  bright  liL'ht.  I  -old  winds.     The  best  are  the  medium  blue 

curved  eye-protectors.     They  are  curved  somewhat  like  a  watch  glass, 
so  as  to  fit  closely,  except  at  the  temporal  side,  where  they  permit  a 
sufficient  amount  of  air  to  enter  and  come  in  contact  with   the  m 
man  evaporation   of   the  conjunct  'are.       They  are 

greatly  to  be  preferred  in  the  goggles  with  wire  or  silk  sides,  or  the 
glass  spectacles  with  large  glass  side  pieces,  for  Ibetfl  keep  the  eye 
much  too  hot  and  close.  The  goggles  are  useful  if  the  patient  is 
exposed  to   fc]  i  every  soon  after  a  Bevere  operation,  when 

the  eve  is  still  intlamed  and  very  susceptible  of  cold,   but   for  all  < 
purposes  the  curved  glasses  are  to  be  preferred.     Messrs.  Salom   (of 
137,  Re;  lately  introduced  an  excellent  modification 

he  goggles,  by  adding-  thin  gauze  sido-pieces  to  the  curved  blue  eye- 
protectors,  which  renders  them  quite  as  efficient  as  the  goggles,  and 
much  lighter,  as  well  as  less  unsightly  and  conspicuous. 

The  sense  of  dazzling  of  which   many    (more  especially  my 
patients  complain  when  ihey  are  exposed  to  un  or  gas  lighl 

etually  relieved  by  cobalt  blue  glasses.  It  was  formerly  supposed 
that  the  red  rays  of  the  solar  spectrum  were  the  most  trying  to 

lasses  (which  exclude  the  red  rays)  were 
much  in  vogue,     But  it  is  now  a  well  known  fact,  that  it  is  nt .: 
but  the  orange  rays  which  are  irritating  to  the  retina,  and  as  blue 
orange  rays  this  is  the  propi  i    colour  for  su  des. 

r,  the  blue  colour,  on  account  of  its  more  eccentric  position  in 
the  solar  spectrum,  makes  a  less  impressiou  upon  the  retina.  Smoke* 
glasses  are  not  so  they  more  or  less  subdue  and  diminish  the 

whole  volume  of  light  and  colour,  and  thus  render  the  image  somewhat 
indistinct. 
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to  furnish  both  eyes  with  the  glass  which  suits  the  least  ametropia 
(hypermetropic  or  myopic)  eye.  If  it  is  very  desirable  that  the  patient 
should  enjoy  the  greatest  possible  acnteness  of  vision,  we  may  give  two 
different  glasses,  so  as  completely  to  neutralize  the  difference  in  the 
state  of  refraction,  and  the  patient  must  try  whether  he  is  able  to  see 
distinctly  and  comfortably  with  them.  Sometimes  a  little  practice  will 
enable  him  to  do  so,  and  then  their  use  may  be  allowed.  If  this  is  not 
the  case,  we  may  partially  neutralize  the  difference,  and  thus  diminish 
the  size  of  the  circles  of  diffusion.  Thus  if  the  myopia  of  the  one 
eye  =  -^j,  and  that  of  the  other  •),  we  may  prescribe  concave  15  for  the 
former,  and  concave  9  or  10  for  the  latter.  It  has  also  been  advised 
that  when  the  sight  of  the  two  eyes  (which  differ  considerably  in  the 
degree  of  their  myopia)  is  equally  good,  the  glass  which  lies  midway 
between  the  two  degrees  of  myopia  should  be  given  for  both.  If,  for 
instance,  the  one  eye  requires  concave  4  and  the  other  concave  8,  it 
would  be  advisable  to  prescribe  concave  6  for  both  eyes.  But  such 
glasses  prove  unsuitable,  as  they  suit  neither  eye,  being  too  strong  for 
the  one,  and  too  weak  for  the  other. 

If  there  is  a  difference  in  the  refraction  of  the  two  eyes — the  one 
being  myopic,  the  other  hypermetropic— it  is  also  often  difficult  to 
suit  them  with  glasses  which  shall  neutralize  each  anomaly.  This  is 
owing  to  the  difference  in  the  size  of  the  retinal  images  which  will  be 
produced,  for  the  convex  lens  will  enlarge,  the  concave  lens  diminish, 
the  size  of  the  retinal  image,  and  this  may  prove  a  source  of  consider- 
able confusion.  In  all  cases  of  difference  in  the  refraction  of  the  two 
eyes,  the  patients  should  try  the  glasses  for  some  little  time,  so  as,  if 
possible,  to  become  accustomed  to  them,  before  we  decide  definitely  as 
to  the  kind  of  glasses  which  we  shall  prescribe. 


Chapter  XIV. 
AFFECTIONS  OF  THE  MUSCLES  OF  THE  EYE,« 


L— ACTIONS  OF  THE  X  -  OF  THE  F 

the  physiological  action  of  the  difi- 
flonKnier  the  eve  as  a  sphere,  * 

its  can  only  be  rotations  around  a 
be  do  change  of  locality,  t     Bat  1 

these  rotations,  it  does  not  suffice 
of  position  which  on*  point  npon  the  surface  of 
the  sphere  may   undergo,  bat  we  moat   take  int  ration  the 

yiaieo  of  a  aotoW  point,  which  Most  not,  however,  stand  in  the  rela- 
tkm  of  a  pole  to  the  first.  If  we  take  the  centre  of  the  cornea  for  the 
caw  point,  and  the  vertical  meridian  (the  greatest  circle  standing  per. 
to  the  equator  of  the  eye)  as  the  second,  we  shall  be  t 

rocatioo*  which  the  eye  undergoes,  by  watching 
centre  of  the  cornea  mores,  and  what  kind  of 

w  fhiltai  iaibraaation  nposi  me  diseases  of  the  muscles  of  the  eje>  I  mutt 
s  rm  ssr  t»  Tan  OmsaVs  attithw  to  the     L  -i  and  iii,  - 

ittU  fcfria^tamiahhrg  oW  Aafanw^kdUmumfen  : '  to   Alf.   GrracFVg 
111  1>iH  l  Mfi  ■  «Ve  Ante*'  aaal  also  to  my  article*  in  the  *  R   L.  O.  H 
m*.mwmlmi  w**m*h*m  M«L  Time*  and  Gaiette/'  1865. 
mw  hoooil,  not  easts   correct  to  imnaifW  the  eye  as  a  gph.  and 

eof  Haitian  a*  ■Jmaorf  in  the  centre  of  the  nsual  axis,  for  it  U  in  res 
oaaawhat  Whi ad  it*  a*  «a#  ahea-a  by  numerous  measurements  mail. 
asxl  IVttt      They  fWnd,  morrow*,  that  the  exact  poaitiau 
tansatj  point)  win  with  the  state  of  refraction  of  the  eye.    On  thw  I  u  bjeot 
■ay*  fc— *■  la  the  iamMtiU|iii  ere,  the  centre  of  motion  is  situated  at  a 
liiataara  ft "77  aa)  behind  the  middle  of  the  visual  axis.    I    In    ;  vopio 
the  oaaate  of  aaaaioa  ie  situated  more  deeply  in  the  eye,  but  also  further 
tersor  surface,  and  hatred  so,  that  in  the  eyes  of  such  persons  the  relation 
pasta  of  the  rieonl  axis*  situated  before  and  behind  the  centre  of  motion, 
*  bwoHt  Uw  saaae  as  in  the  emmetropic  rye,     3.  In  the  hypermetropic  eye   the 
centre  *f  aaonon  is  ajtaotid  not  so  deeply,  bat  relative! x  eary  much  closer  to  the 
nantamnr  sttrOK*  of  the  ctc." — M  Anomalies  of  Refraction  and  Accommodation," 


tVsnibet* 
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For    tin-   pnrpote  of  d  Bg    the  inclination  of  the   vert 

meridian  in  the  differed  positions  of  the  eye,  Bonders  devised  the  fol- 
lowing ingenious  experiment.  Having  vertically  ■nspended  a  coloured 
thread,  he   looked   at  it   until  its  image  was  impressed  upon  his  retina 

-  image  was  of  course  in  tin  idfan  of  !  lie  next 

ad  his  head  in  the  d  liferent  directions  in  winch  he  desired  to  ascer- 
tain the  inclination*  of  the  vertical  meridian,  and  then  measured  the 
angle  which  the  image  upon  his  retina  formed  with  a  line  held  verti- 
cally before  fa  As  the  position  of  the  retinal  image  of  course 
agreed  widi  he  vertical  meridian,  he  was  enabled  in  this  way 
readily  to  ascertain  the  direction  of  t  icridian  in  every 
movement  of  the  eyeball. 

I  most  bare  poini  out  that  from  habit  we  see  objects  vertical  and 
not  slanting,  even  although  the  vertical  meridian  should  be  inclined. 

Based  upon  these  experimental,  Dondare  laid  down  the  following 
roles  as  to  the  poartaou  of  the  vertical  meridian  in  the  different  move- 
men  — 

1.  In  looking  m  the  horizontal  mendum-phim.-.  sfraip'li  I  forwards,  to 
the  refill  or  la  the  left,  the  vertical  meridian  suffers  no  inclination,  but 
rem:.  al. 

2.  In  Looking  in  the  vertical  meridian-plane,  straightforward*,  up- 
•ds,  or  dowuwards,  the  vertical  I  dso  remains  vertical. 
&   In  looking  diagonally  upwards  to  tin   Icfi.  the  vertical  meridians 

of  both  eyes  are  inclined*  parallelly  to   tin    hit  (that  of  the  left  eye 
alaatjng  outwards,  tlcit.  of  rhe  right  in 

4.  In  loo  tonally  downwards  bo  tilfl  left,  the  vertical  meri- 
dians of  both  inclined  parallelly  to  the  right  (that  of  the  left 
ereinwardSj  thai  ofthi  (awards). 

5.  In  looking  diagonally  upwards  to  the  right,  the  vertical  meridians 
both  eyes  are   inclined  parallelly  to  the  right  (that  of  the  right  eye 

Left  inwards). 

6.  In   looking   diagonally  dow!  bo    the   right,    the    vertical 

are  inclined   parallelly  to  the   left  (that  of  the 

rds,  that  of  the  lefl  li)«t 

For  tin  y,   we  may  consider    the  muscles  which 

all  as  consisting  of  three  pairs.     The  two  muscles  of 

each  j>  way  to  each  other,  but  each  pair  has  a 

common    f  tnmon  axis  of  turning, 

around    which    the   one   muscle   describes  a  positive,   the  other  I 

.h   these  three  pairs  of  muscles  would   be 
capable  ofplad  every  kind  of  position,  we  find  that 

•  The  upper  end  of  the  ?w  lion  line  a  the  one  Always  described, 

t  These  rule*  hare  been  translated  fr\un  Alfred  Gm<  leal  work.  "  Klin- 

Analyse  der  Motiliteis'siiTiiu^fn  .!«•  Aug**." 
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only  a  small  portion  of  all  the  possible  positions  really  occurs.  Fop 
Donders  has  demonstrated,  that  as  every  position  of  the  eye  is  given 
he  direction  of  the  visual  line  with  regard  to  the  head,  and  by  the 
simultaneous  rotation  (inclination  of  the  meridian  planes  to  the  visual 
plane),  so  a  given  directiou  of  the  visual  line  is  always  associated  with 
a  definite  degree  of  rotation  (Bonders'  law).  This  of  course  consider- 
ably curtails  the  number  of  the  positions  of  the  eye,  and  substitutes  a 
physiological    certainty    for    the    unlimited    mechanical    possibility 

In  order  to  ascertain  the  direction  in  which  a  muscle  acta,  we  must 
draw  through  it  a  straight  line  which  shall  unite  the  middle  of  its 
origin  with  the  middle  of  its  insertion.  A  plane  laid  through  this  line 
and  the  turning-point  of  the  eye,  ia  termed  Cbc  f  the  muscle 

(fiMM  *«  and  a  line  standing  perpendicular  upon  this  plane  in  the 

turning-point,  is  called  the  tuns  of  turning.  Now  we  shall  find  it  of  the 
greatest  importance  in  the  paralyses  of  the  different  muscles  of  the 
eyeball,  to  know  in  which  positions  of  the  eye  certain  muscles  act  moot 
upon  the  height  of  the  cornea,  and  in  which  positions  most  upon  the 
vertical  meridian.  We  shall  find  that  the  effect  upon  the  height  of  the 
cornea  is  the  greater,  the  more  the  muscle-plane  coincides  with  the 
vertical  meridian-plane,  and  the  more  the  axis  of  turning  approaches 
the  horizontal  diameter.  On  the  other  hand,  the  power  over  the 
vertical  meridian  will  be  least  in  this  position,  bat  will  increase  in 
proportion  us  the  eye  is  turned  in  the  opposite  direction,  for  the 
oris  of  turning  then  approaches  more  and  more  the  position  of  the 
optic  axis. 

1.  The  axis  of  turning  of  the  first  pair  (rect.  ert.  and  int.)  is  ver- 
tical, and  coincides  with  the  vertical  diameter  of  the  eyeball. 

I  he  axis  of  turning  of  the  second  pair  (rect.  sup.  and  infer.)  lies 
in  the  horizontal  meridian,  being  directed  from  before  and  inwards  to 
behind  and  outwards,  in  such  a  manner  that  it  forms  with  the  optic 
axis  an  angle  of  about  70°. 

3.  The  axis  of  turning  of  the  third  pair  (obliq.  sup.  and  infer.)  lies 
also  in  the  horizontal  meridian,  and  is  directed  from  before  and  outwards 
to  behind  and  inwards,  in  such  a  manner  that  it  forms  an  angle  of 
about  86°  with  the  optic  axis. 

Let  us  now  consider  the  action  of  the  different  muscles  upon  the 
position  of  the  eyeball  and  the  direction  of  the  vertical  meridian. 

The  superior  rectus  muscle  arises  from  the  portion  of  bone  just  in 

foramen,  and  runs  obliquely  over  the  globe  to  be 

inserted  into  the  sclerotic,  about  three  lines  from  the  cornea.     But  its 

course  is  so  oblique,  that  the  internal  portion  of  its  insertion  lies  almost 
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on©  line  nearer  t h<  than  its  external  portion.     Its  action  is  to 

move  the  eye    upwards   and   slightly  inwar  uing  the  vortical 

meridian  inwards. 

The  inferior  rectuB  also  arises  from  the  optic  foramen,  and  its  tendon 
is  inserted  about  three  linos  from  the  lower  edge  of  the  cornea,  but 
somewhat  (about  half  a  line)  to  the  inner  sido  of  a  supposed 
lino  drawn  through  the  centre  of  the  cornea.     It  moves  the  eye  down- 
wards and  inwards,  and  inclines  the  vertical  meridian  outwards. 

The  superior  and  inferior  r  1  most  influence  upon  the  he 

ih«  comea,  when  the  eye  is  turned  outwards,  tia  the  muscle-plane 
then  coincides  more  and  more  with  the  vortical  meridian-plane*  and  the 
axis  of  turning  approaches  the  horizontal  diameter.  These  muscles  act 
most  upon  the  inclination  of  the  vertical  meridian,  when  the  eye  is 
turned  inwards,  as  the  axis  of  turning  then  approaches  more  and 
more  the  optic  axis. 

The  external  rectus  arises  from  the  common  tendon,  and  runs  along 
the  outer  side  of  the  eyeball  to  be  inserted  about  three  lines  from  the 
rnal  edge  of  the  cornea*      It  moves  the  eye  directly  outwards, 
without  producing  any  incli  nation  of  the  vertical  meridian. 

The  internal  rectus  is  the  strongest  of  the  ocular  muscles,  and  nearly 
four  lines  in  width;  it  arises  from  the  common  tendon,  and  is  inserted 
into  about  2£  lines  from  the  inner  edge  of  the  cornea.     It 

moves   the  eye   directly  inwards,  and    foal  not  incline  the  vertical 
meridian. 

The  oblique  arises  jnst  in  front  of  the  inner  portion  of  the 

id  runs  along  towards  i  be  inner  angle  of  tin  eye,  where 

m  pernios  ttirrrtiflh  the  frr  ml  wards  and 

backwards,  it  spreads  out  like  a  fan  to  be  hj.|mt,  Qatar, 

and  posterior  quadrant  of  the  eyeball,  by  a  tendon  three  lines  in  length, 

of  which  looks  backwards      The  acti-m   of  t  he  superior 

oblique  is  to  roll  the  eye  downwards  and  outwards,  and  to  incline  the 

vertical  meridian  iuwa: 

The  mli -ru>r  oblique  arises  from  a  depression  in  the  orbital  edge  of 
the  superior  maxillary  bone,  slightly  towards  the  outer  side  of  the 
lachrymal  sac,  and  passes  along  the  floor  of  the  orbit  in  an  outward, 
dow  id   backward  direction,  until  it  has  passed  beneath  the 

inferior  KCtlU  (to  which  it  is  connected  by  fibro-ccllular  t. 

irves  upwards  and  backwards,  and  passes  to  the  inner  side  of 

by  a  short  tendon  close  to  the  insertion 

of  the  superior  oblique.     The  inferior  oblique  rolls  the  eye  upward*  and 

outwards,  and  inclines  the  vertical  meridian  out  wards.  The  two  oblique 

cles  act  most  upon  the  height  of  the  El  moved 

inwards,  as  their  muscle- pi ane  then  coincides  more  and  more  with 

lian-plane  ;  whereas,  they  act  most  upon  the  inclination  of 
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the  vertical  meridian  when  the  eye  is  turned  outwards,  for  then  the  axis 
of  turning  approaches  more  and  more  the  optic  axis. 

Having  1  the  action  of  the  individual  muscles,  we  must 

now  piLSfi  on  to  the  consideration  of  the  movements  of  the  eye  which 
are  produced  by  the  combined  action  of  several  muscles.  In  so  doing*, 
WB  have  to  consider  the  following  eight  different  movements  of  the 

.*  — 

L  The  movement  vertically  upwards,  in  which  the  vertical  meridian 
remains  vertical,  is  brought  about  by  the  action  of  the  superior  rectus 
and  inferior  oblique.  The  superior  rectus  alone,  draws  the  cornea 
upwards  and  inwards,  and  inclines  the  vertical  meridian  inwards,  hence 
some  other  muscle  (inferior  oblique),  whose  action  is  to  draw  the 
cornea  upwards  and  outwards  and  incline  the  vertical  meridian  out- 
wards, must  associate  itself  with  the  superior  rectus,  in  order  to 
connterlmlanee  its  action. 

2.  In  moving  the  eye  diagonally  upwards  and  inwards,  the  vertical 
meridian  being  inclined  inwards,  the  superior  rectus  is  chiefly  associated 
with  the  internal  rectus.  But  as  the  latter  has  no  effect  upon  the  verti- 
cal meridian,  the  superior  rectus  would  incline  it  too  much  inwards, 
and  hence  disturb  its  parallelism  with  the  vertical  meridian  of  the 
other  eye  (which  is  inclined  outwards).  Some  other  muscle,  whose 
action  is  to  incline  the  vertical  meridian  outwards,  must,  therefore,  be 
called  into  play,  in  order  to  check  the  action  of  the  superior  rectus. 
We  shall  again  find  in  the  inferior  oblique  the  muscle  required ;  more- 
over, on  account  of  its  having  least  influence  on  the  vertical  meridian 
when  the  eye  ib  turned  upwards  and  inwards,  it  will  not  over-correct 
the  action  of  the  superior  rectus,  but  only  limit  it. 

3.  In  moving  the  eye  diagonally  upwards  and  outwards,  the  vertical 
meridian  being  inclined  outwnnls.  the  superior  rectus  acts  in  con- 
junction with  the  external  rectus.  But  as  the  latter  has  no  influence 
on  the  position  of  the  vertical  meridian,  and  as  the  superior  rectus 
turns  it  inwards,  we  must  call  into  requisition  some  other  muscle, 
which  shall  not  only  counterbalance  the  effect  of  the  superior  rectus 

*  In  order  to  comprehend  the  various  combined  movements  of  the  eye,  we  must 
assume  a  "  primary  po&ition  *'  of  the  eye,  storting  from  which  the  visual  line 
(BhckUnie)  may  be  moved  directly  upwards  or  downwards,  or  directly  to  the 
right  or  to  the  loft,  without  the  occurrence  of  any  rotatory  turning  or  movement,  i,e,t 
without  IOJ  inclination  of  the  vertical  meridian  towards  the  visual  line.  This 
primary  position  corresponds  very  closely  to  that  of  the  eyes  when  (the  bead  being 
erect)  they  are  fixed  upon  some  object  on  the  horizon  lying  in  the  median  plane  of 
the  head.  According  to  Helznholtc,  the  law  regulating  the  movements  of  the  normal 
eyes  directed  parallel  may  therefore  be  ei pressed  as  follows: — "If  the  visual  line 
posses  from  the  primary  position  into  any  other  j  motion,  tho  rotatory  movement  of 
i  lie  rvebtdl  in  this  secondary  position  in  of  Rtflfa  u  kind  as  Lf  it  (the  eyeball}  had  been 
turned  round  a  fixed  axis  1;  ndieular  to  the  first  and  second  direction  of  the 

visual  line."     (Listing's  Law.)     Phisiologische  Optix,  p,  466. 
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upon  the  vertical  meridian,  bat  shall  even  more  than  correct  it,  and 
incline  the  latter  outwards.  The  inferior  obliqne  will  be  able  to  do 
this,  for  the  eye  is  now  in  the  position  (upwards  and  outwards)  in 
which  the  inferior  oblique  acts  most  upon  the  vertical  meridian. 

4.  The  movement  vertically  downwards,  the  vertical  meridian 
remaining  vertical,  is  produced  by  the  combined  action  of  the  inferior 
rectus  and  superior  oblique.  The  action  of  the  inferior  rectus  alone, 
would  be  to  draw  the  eye  downwards  and  inwards,  and  to  incline  the 
vertical  meridian  outwards,  hence  it  must  be  associated  with  the 
superior  oblique,  whose  action  is  to  move  the  eye  downwards  and 
outwards,  and  to  incline  the  vertical  meridian  inwards,  and  thus  to 
count i •  i balance  the  inferior  rectns. 

5.  1  ii  the  movement,  diagonally  downwards  and  inwards,  the  vertical 
meridian  being  inclined  outwards,  the  inferior  rectus  is  associated  with 
the  internal  rectus,  and  the  superior  oblique  is  required  to  limit  the 
effect  of  the  inferior  rectus  upon  the  vertical  meridian,  and  to  preserve 
the  parallelism  of  the  meridians. 

6.  In    the  movement  diagonally  downwards    and    outwards,  the 
ft]  meridian  being  inclined   inwards,  the  inferior  rectus  is  asso- 
ciated with  the  external  rectus,  and  the  superior  oblique  is  called  into 

iot  only  to  counterbalance  the  t  fleet  of  the  inferior  rectus  upon 
the  vertical  meridian,  but   to  over-correct  this,  and  incline  the  latter 

7.  The  movement  directly  outwards  is  produced  by  the  action  of 
the  external  re< 

8.  The  movement  directly  inwards  is  produced  by  the  action  of  the 
internal  rectus. 

The  following  tabular  arrangement  will  enable  the  reader  to  remem- 
ber more  easily  the  manner  in  which  the  d  liferent  movements  of  the  eye 
are  produced : — 


MoTcment 
Upwards      . 
Downwards 
Inwards 
Outwards     . 

Upwards  and  inwards 
Upwards  and  outwards 

>wnwards  and  inwards 
Downwards  and  outwards 


la  produced  by  the  action  of  the 
Superior  rectus  and  inferior  oblique, 
Inferior  rectus  and  superior  oblique. 
Internal  rectus. 
External  rectus. 

{Superior    rectus,    internal 
interior  oblique. 

(us,    t\ternal 
■  I'lique. 
{Inferior    rectus,     internal    rectus,    and 
superior  oblique. 
f  Inferior    rectus,    external    rectus,     and 
I      superior  obliqne. 
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Tlie  effect  of  the  recti  muscles  is  to  draw  the  eye  into  the  orbit,  that 
of  the  obliqui  muscles  is  to  draw  it  ont. 

The  nerves  supplying  the  muscles  of  the  eye,  are  the  third,  fourth, 
and  sixth. 

The  third  nerve  supplies  the  superior,  inferior,  and  internal  n< 
the  inferior  oblique,   the  levator  palpebr©  superioris,  the  constrictor 
pupilfa%  and  the  ciliary  ninsrle. 

The  fourth  nerve  supplies  the  superior  oblique. 

The  sixth  nerve  supplies  the  external  rectus. 

There  are  two  different  kinds  of  binocular  movements,  viz.,  the 
associated  and  the  accommodative.  In  the  former,  the  visual  lines 
remain  parallel,  whereas  in  the  accommodative  movements  they 
converge  towards  each  other,  and  meet  in  the  object.  When 
the  muscles  of  both  eyes  are  quite  at  rest,  the  angle  formed  by 
the  visual  lines  of  the  two  eyes  is  called  the  mnscular  mesoropter ; 
and  the  convergence  of  the  visual  lines  is  such,  that  their  pro- 
longation would  meet  at  a  point  varying  from  &  to  12'  in  front  of  the 
eyeB.  I  must  here  mention  the  fact,  that  in  looking  downwards 
there  is  always  an  increased  tendency  to  convergence,  whereas  in 
looking  upwards,  there  is  a  greater  tendency  to  divergence.  Hence  a 
convergent  squint  becomes  more  marked  when  the  patient  looks  down- 
wards, and  a  divergent  squint  when  he  looks  upwards. 

We  have  now  briefly  to  consider  the  symptoms,  diagnosis,  and 
treatment  of  the  paralytic  affections  of  the  different  muscles  of  the  eye, 
and  I  shall  commence  with  the  simplest  and  easiest  form  of  paralysis, 
viz.,  that  of  the  external  rectus  muscle. 

To  prevent  needless  repetition,  and  to  avoid  the  chance  of  any 
symptom  being  overlookedt  it  is  always  best  to  follow  a  certain  rou 
in  examining  patients  supposed  to  be  affected  with  strabismus,  or 
paralysis  of  one  or  more  of  the  muscles  of  the  eye.  Such  an  examina- 
tion is  best  begun,  by  directing  the  patient  (who  should  hold  his  head 
quite  straight  and  hnmovenble'l  to  follow  with  his  oyea  some  object, 
such  as  a  pen  or  ruler,  held  at  the  distance  of  a  few  feet,  and  moved  in 
all  directions.  Any  abnormality  in  the  movement  of  either  eye  will 
thus  become  at  once  apparent.  We  next  cover  one  eye  (say  the  right) 
with  our  baud,  ihe  patient  the  while  keeping  his  eyes  steadily  fixed 
upon  the  object,  and  we  then  observe  whether  the  left  eye  remains  im- 
moveable, or  makes  a  movement  in  order  to  bring  its  visual  line  to  bear 
upon  the  object.  In  the  latter  case,  we  know  at  once  that  this  eye  had 
before  deviated  from  the  object ;  thus,  if  it  moves  downwards,  it  before 
stood  too  high,  and  vice  v&rsd. 
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2.— PARALYSIS  OF  THE  EXTERNAL  RECTUS  MUSCLE  (OF 
THE  LEFT  EYE). 

If  the  object  (a  lighted  candle)  is  held  in  the  horizontal  meridian- 
plane  about  four  or  five  feet  in  front  of  I  at,  we  find  that  l»< 
visual  lines  are  steadily  fixed  upon  it,  for  upon  the  closure  of  either  eye 
the  other  makes  no  movement .    The  object  is  then  successively  moved 
to  the  right  of  the  patient,  then  upwards  and  downwards,  and  still  both 

-  follow  it  accurately.  But  when  it  is  moved  somewhat  to  the  left  side 
of  the  median  line,  we  find  that  the  left  eye  lags  behind,  thus  giving 
rise  to  a  convergent  squint,  which  increases  in  proportion  as  the  object 
is  moved  further  to  the  left.  As  the  paralysis  of  a  muscle  only  shows 
it.stlf  when  the  eye  is  moved  in  a  direction  which  calls  into  action  the 
muscle  in  question,  the  paralysis  of  the  left  external  rectus  does  not 
become  manifest  until  the  eye  has  to  be  moved  in  a  direction  to  the 
left  of  the  median  line. 

In  a  recent  case  of  complete  paralysis  of  the  external  rectus,  it  will 
be  found  that  when  the  healthy  eye  is  closed,  and  the  ohj<  <M  moved 
slightly  into  the  left  half  of  the  field  of  vision,  the  left  eye  will  attempt 
to  follow  it,  not,  however,  in  a  straight,  horizontal  direction,  but  by  a 
zig-zag,  rotatory  movement,  brought  about  by  the  action  uf  the  superior 
and  inferior  oblique. 

A  third  Bymptom  is  that  the  secondary  deviation  is  considerably 
greater  than  the  primary.*  This  is  a  symptom  of  great  importance  in 
distinguishing  the  paralytic  from  the  common  concomitant  squint.  The 
deviation  of  the  squinting  eye  is  termed  the  primary  deviation.  Now 
if  the  healthy  eye  is  oovered,  the  other  will  move  in  a  certain  direction 
to  adjust  its  visual  line  upon  the  object,  which  moi  om- 

panied  by  an  associated  movemeut  of  the  healthy,  covered  eye,  which 
thus  becomes  the  squinting  eye,  and  this  movement  of  the  healthy  eye 
is  termed  the  secondary  deviation. 

To  render  this  more  intelligible,  let  us  presume  that  in  onr  supposed 
case  of  paralysis  of  the  left  external  rectus,  the  object  is  moved  some- 
whnt  to  the  left  side  of  the  patient.  At  a  certain  point,  a  slight  degree 
(say  one  line)  of  convergent  squint  of  the  left  eye  will  appear,  owing  to 
the  inability  of  thiB  eye  to  follow  the  object.  If  we  now  cover  the  right 
eye  with  our  hand,  the  left  will  make  an  outward  movement  of  one  line 
in  order  to  direct  its  visual  line  upon  the  object,  but  the  right  eye  will 
simultaneously  make  an  associated  movement  inwards  of  perhaps  I 
and -a- half  or  three  lines.     This  secondary  deviation  (two-nnd*a*lialf  or 

*  To  watch  the  position  of  the  eye  excluded  from  participation  in  the  iwt  of 
vision,  a  slip  of  slightly  frosted  glass  should  be  placed  before  the  one  eya,  instead 
of  covering  it  with  1 1  t  hi*  prevents  the  patient  from  seeing,  it 

does  not  prevent  our  observing  the  position  of  the  eye. 

2  q  2 
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three  lines)  is  therefore  considerably  greater  than  the  primary  (one 
line).  The  reason  of  this  is  easily  explained.  As  the  external  rectos 
of  the  left  eye  ib  insufficiently  innervated,  it  demands  a  greater  impulse 
of  the  will  to  bring  about  this  movement  of  one  line,  than  if  the  inner- 
vation were  normal.  But  this  increased  impulse  also  affects  the  asso- 
ciated, healthy  internal  rectus  of  the  right  eye,  and  thus  produces  a 
greater  amount  of  movement  in  this  eye.  Hence,  it  is  an  invariable 
rule  in  all  cases  of  paralysis,  that  the  secondary  deviation  considerably 
exceeds  the  primary,  whereas  in  the  common  concomitant  squint,  the 
two  arc  exactly  equal. 

The  linear  measurement  of  a  squint  may  be  made  as  follows : — We 
note  a  spot  upon  the  lower  eyelid,  which  would  correspond  to  an 
imaginary  vertical  line  drawn  through  the  centre  of  the  pupil  of  the 
squinting  eye,  when  the  other  eye  is  fixed  upon  an  object  held  at  from 


Fig.  82. 


Fig.  83. 


8"  to  12"  distance.  The  normal  eye  is 
then  closed,  and  the  squinting  eye  di- 
rected upon  the  object,  and  the  spot  on 
the  lower  lid  which  now  corresponds  to  a 
vertical  line  drawn  through  the  centre  of 
the  pupil  is  again  noted,  and  the  distance 
between  the  first  and  second  spot  gives 
the  linear  size  of  the  squint.  These  spots 
may  be  at  first  marked  with  a  dot  of  ink 
upon  the  lower  lid,  but  a  little  practice 
will  soon  enable  us  quickly  and  accurately 
to  estimate  the  distance  between  them. 
This  proceeding  is  illustrated  in  Fi^. 
A  represents  the  mark  corresponding  to 
the  centre  of  the  pupil  when  the  eye  is 
squinting,  B  the  mark  corresponding  to 
the  centre  of  the  pupil  when  the  eye  is 
fixed  upon  the  object.  The  distance 
between  A  and  B  gives  the  Bize  of  the 
squint. 

It  is,  however,  still  more  convenient 
to  employ  Mr.  Laurence's  strabismometor 
(Fig.  83),  which  consists  of  an  ivory  plat© 
(P)  moulded  to  the  conformation  of  the 
lower  eyelid.  Its  border  is  graduated  in 
such  a  manner,  that  while  the  centre  is 
designated  0,  Paris  lines  and  half  lines 
are  marked  off*  on  each  side  of  0.  The 
handle  (II)  is  attached  to  the  plate. 
The   plate    is   applied   to   the   border   of 
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the  lower  eyelid  of  the  Bquinting  eye,  and  the  size  of  the  squint  can  be 
read  off  with  great  ease  and  accuracy .# 

Another  symptom  which  is  at  once  characteristic  of  a  paralytic 
affection,  is  the  erroneouH  projection  of  the  visual  field.  For  instance, 
if  wo  close  the  right  eye  and  bell  the  patient  to  strike  qnickly  with  his 
finger  (if  he  does  it  Blowly  he  will  have  time  to  correct  his  mistake)  at 
an  object  held  somewhat  towards  the  left  of  the  median  line,  he  will 
miss  hitting  it,  by  going  too  much  to  the  left  side  of  it.  The  reason 
of  this  is,  that  the  insufficiently  innervated  external  rectus  requires 
make  a  contraction  far  exceeding  the  extent  of  k)  ed  move- 

ment, and  far  greater  than  would  be  necessary  it'  Um  innervation  were 
normal.  In  consequence  of  this,  the  patient  over-estimates  the  amount 
of  movement,  and  believes  the  object  to  lie  further  to  the  side  of  the 
affected  muscle  than  it  really  does,  and  consequently  strikes  too  much 
to  the  left,  If  the  paralytic  affection  is  not  too  complicated,  the 
patients  in  time  learn  to  correct  these  errors  of  projection.  The  dizzi- 
ness which  they  often  complain  of  is  not  necessarily  due  to  a  cerebral 
lesion,  but  is  generally  owing  to  the  confusion  which  arises  from  the 
diplopia,  and  the  erroneous  projection  of  the  visual  field. 

The  manner  of  examining  the  position  of  double  images,  and  the 
action  and  uses  of  prismatic  glasses,  have  been  explained  in  the  intro- 
ductory chapter,  p.  10. 

In  a  case  of  paralysis  of  the  external  rectus,  the  diplopia  will  appear 
when  the  object  is  moved  into  the  left  half  of  the  visual  field,  but  will 
be  absent  in  the  right  half.  The  distance  between  the  double  images  will 
increase  the  farther  the  object  is  moved  to  the  left;.  The  double  images 
show  only  lateral  differences,  being  parallel,  of  the  same  height,  and 
homonymous.  It  is,  however,  an  interesting  fact,  that  although  the 
external  rectus  haB  no  direct  influence  upon  the  vertical  meridian,  it 
yet,  by  assisting  in  the  external  diagonal  positions  of  the  eyeball,  helps 
in  preserving  the  parallelism  of  the  vertical  meridians  of  the  two  eyes. 
For  instance,  if  the  patient  be  directed  to  look  at  an  object  held 
ly  upwards  to  the  left,  the  right  eye  will  be  moved  into  the 
necessary  position  by  the  combined  action  of  the  superior  rectus, 
inferior  oblique  and  the  internal  rectus,  its  vertical  meridian  being 
inclined  to  the  left.  The  left  eye  requires,  in  order  to  be  moved 
upwards  and  outwards,  the  combined  action  of  the  superior  rectus,  the 
inferior  oblique,  aud  the  external  rectus.  But  as  the  latter  is  paralysed, 
the  left  eye  will  remain  almost  straight,  and  its  vertical  meridian 
mi  (instead  of  being  inclined  towards  the  left),  the  parallelism  of 
the  vertical  meridians  is  therefore  destroyed,  and  they  converge  at  the 
top,  whilst  the  double  images  appear  to  the  patient  to  diverge  at  the 

•  Meyer  and  G&lcKowski  hare  mors  lately  deviled  binocular  ttrabhunometere, 
which  are,  huwever,  more  expensive  and  Iset  handy 
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retina.      Tbe  double  image  will,  then  i-oar  to  the  patient  to  be 

turned  towards  the  left,  and  to  diverge  at  the  top  from  that  of  the 
right  eye  (III  and  IV,  a  b  and  a'  fc'). 

I  must  here  again  call  attention  t«>  the  fact  that  the  inclinations  of 
the  vertical  meridians  arc  merely  relative ;  so  Unit,  although  in  reality 
the  image  of  tin-  healthy  eye  may  be  the  one  which  is  inclined,  it  gene- 
rally i'  the  patient  to  be  straight,  and  the  image  of  the  affected 
the  one  which  seems  to  be  slanting,  although  its  vertical  meri- 
dian may  remain  vertical. 

We  also   meet  with    a   curious    phenomenon    in    tins  move) 
(upwards  and  outwards),  viz.,  a  difference  in  the  height  of  the 
images,  without  any  difference  in  the  height  of  the  cornea.     This  ap- 
parent anomaly  is  easily  explained  by  a  glance  at  Fig.  80.     In 
rays  from  the  object  will  faU  on  the  yellow  spot  a,  but  in  the  left  eye 


Fig.  85. 


OH  account  of  the  convergence  of  the  eyes  and  the  inclination 
inwards  of  tbe  vertical  meridian  (A'  2?'),  the  rays  will  not  fall  upon  a\ 
a  point  in  the  inner  and  upper  quadrant  of  oft,  and 

hence  the  double  image  will  lie  to  the  left  side,  and  below  the  object. 
Whereas,  in  the  diagonal  position  downwards  and  outwards,  the  double 
image  will  left  and  above  the  object,  md  be  inclined  towards 

the  right. 

The  pM  the    head   is  also  characteristic,   far  the    patient 

carrie v  :htly  to  the  left,  in  order  to  avoid  ll  .La,  by 

bringing  all  objects  as  much  as  possible  into  the  right  half  of  the  field 
1 

The  prognosis  is  generally  favourable  if  the  paralysis  of  the  external 
rectus  muse  I  e  b  OBttdflHable  in  extent,  and  not.  depen- 

dent upon  a  cerebral  lesion.      Such  cases  are  ot  letelv  cured,  Off 

reutly  relieved.     Sometimes,   however,  secondary  contraction  of 
id  rectus  of  the  same  eye  supervenes,  on  account  of  the 
diminished  force  opposed  to  the  action  of  the  latter  muscle.     In  this 
way,  a  permanent  convergent  simint  of  tins  eye  may  Km  &  But 


(;j)|)  AFFECTIONS  OF  THE  MUSCLES   OF  THE    EYE 

if  the  affected  eye  enjoys  the  better  right  of  the  two,  and  is  only  8nffw 

|  paraly^ot  the  external  rectos,  the  patient  ^Z  ^^ 
spite  of  the  effort  required,  m  preference  to  the  other,  which  wilf!  -  "* 
considerably  in^srdfi>  aod  P«*haPs pe^^ntly  8o.  squint 

In  Htflfem  °* *■  "xterual  "^^  a  Pri8m  ™*ld  have  to  be  A*  v 
with  its  base  to  the  temple,  so  that  the  ray*  may  be  refr*ct<*i        *   ™ 
for,  cm  account  of  the  convergence  of  the  ^sual  In,,.  tll|1  '   fr     *  ?*  ; 

object  will  fall  to  the  inner  Bide  of  the  yellow  6pot      Ptf^    °?™ 
may  be  used  for  two  purposes  i  1,  simply  to  free  the  pati<mt  ^~ 
annoyance  of  diplopia;  2,  for  the  purpose  of  filigbtlv   exe^!^  J* 
paralysed  muscle,  and  so  gradually  strengthening  it.      rn    the    f*    Ule 
case,  we  prescribe  that  number  of  prism  winch  oonqpletely  neutra^^ 
the  diplopia  at  a  certain  distance.     Whereas  if  we  desire   fco  exfJT* 
the  affected  muscle,  we  order  a  prism  which  only   ^proximateT^? 
double  images ;  this  proves  very  confusing  to  the  patient,  and  he 
deavours,  if  possible,  to  fuse  them  into  one  by  a  voluntary  exenio  ^f 
the  paralysed  muscle.  In  doing  this,  care  must  be  taken  that  the      ^ 
is  not  too  weak;  at  first  one  should  he  selected  which  nearly  foaesfchl! 
double  images,  and  then,  as  the  muscle  becomes  stronger,  a  grad      1 1 
weaker  prism  may  be  prescribed.*  * 

3.— PARALYSIS  OF  THE  THIBD  NERVE. 

The  third  is  the  principal  motor  nerve  of  the  eyeball ;  it  divides 
the  orbit  into  two  branches,  an  upper  and  a  lower.  The  former  Bnrjr>li*w 
the  superior  rectus  and  the  levator  palpebne  supcrioris  ;  the  latter  th 
internal  rectus,  inferior  reetust  inferior  oblique,  sphincter  pupilho  and 
ciliary  muscle.  According  to  Yolkinann  and  Ffiaebeok,  the  third 
also  sends  a  small  branchlet  to  the  superior  oblique  and  external 
rectus. 

The  paralysis  of  the  third  nerve  may  vary  in  degree  and  extent  and 
may  be  oomulete  or  partial.  1.  All  the  muscles  supplied  by  it  may  be 
more  or  less  implicated  j  they  may  be  all  completely  or  all  partiallv 
paralysed  j  or,  again,  some  may  be  completely  paralysed,  whilst  the  rest 
are  only  partially  affected.  2.  One  or  more  muscles  may  be  eotnplet  | 
or  partially  paralysed,  the  rest  being  unaffected. 

Before  describing  the  symptoms  presented  by  the  isolated  paralyses 

•  This  certain  amount  of  power  which  a  partially  paralysed  muscle  generally 
possesses  of  wtill  acting  in  order  to  unite  the  double  image*,  is  termed  by  Von 
'  the  powet  of  fusion,"  and  the  extent  of  tho  field  through  which  the  muacle 
can  thus  extend  BBgl«  riflian  is  tcruuil  Hthe  range  of  fusion."  He  points  out  more* 
over,  that  the  extent  of  this  power  of  fusion  is  of  importance  with  regard  to 
diagnosis  of  the  cause  of  the  paralytic  affection  ;  for  in  cerebrospinal  paralyses  the 
range  of  fusion  is  extremely  small.  In  several  eases  of  incipient  dementia  he  has 
teen  it  almost  entirely  lost.     (Symptomenlehre  dcr  Augenmuskellihniungen,  p,  $Q.) 
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of  the  individual  muscles  supplied  by  the  third  nerve,  it  will  be  well  to 
glance  at  those  which  are  caused  by  a  paralysis  of  all  the  branches  of 
the  nerve, 

Let  us,  therefore,  suppose  the  existence  of  a  complete  paralysis  of 
the  third  nerve  of  the  left  eye.  The  following  would  be  the  symptoms 
present  in  such  a  case  ; — The  upper  eyelid  hangs  down  over  the  eye ; 
npon  lifting  it  and  moving  an  object  indifferent  directions,  we  find  that 
the  eye  fails  to  follow  it  in  the  upward,  inward,  and  downward  direc- 
It  can  still,  however,  move  outwards  by  the  action  of  the 
external  rectus,  and  somewhat  downwards  and  outwards  by  aid  of  the 
superior  obi tq tie.     Generally,   secondary  contraction   of  the    external 

us  soon  supervenes,  and  a  marked  divergent  squint  arises,  accom- 
panied by  crossed  diplopia. 

If  we  move  the  object  over  to  the  right  of  the  patient,  a  divergent 
squint  arises  (with  crossed  diplopia),  which  increases  in  projxirtion  as 
the  object  is  moved  further  in  this  direction.  Upon  moving  the  object 
upwards,  the  right  eye  will  follow  it,  but  the  left  will  lag  behind,  the 
rays  from  the  object  will  tin .re fore  fall  upon  a  portion  of  the  retina 
below  the  yellow  spot,  and  the  double  image  be  projected  above  that  of 
the  right  eye.  If  tho  object  is  moved  downwards,  the  reverse  will  of 
course  obtain,  and  the  image  of  the  left  eye  be  projected  beneath  that 
of  the  right. 

On  account  of  the  paralysis  of  the  branch  to  the  sphincter  pupillaa, 
the  pupil  will  be  somewhat  dilated  (about  2  or  2^  lines  in  diameter), 
and  immoveable.  The  paralysis  of  this  branch  may,  however,  precede 
that  of  general  paralysis  of  the  third  nerve.  Upon  the  application  of 
atropine,  the  pupil  dilates  to  its  fnllest  extent.  Finally,  as  the  ciliary 
muscle  is  paralysed,  the  eye  will  have  lost  its  power  of  accommoda- 
tion. 

If  the  healthy  eye  is  closed,  and  the  patient  directed  to  walk  straight 
np  to  a  certain  object,  he  becomes  giddy  and  faint,  and  reels  in  his  gait ; 
which  is  owing  to  the  illusion  which  exists  in  his  mind  between  the  real 
and  imaginary  position  of  the  object.  There  is  generally  some  protru- 
sion of  the  eyeball,  on  account  of  the  paralysis  of  the  three  recti 
muscles,  whose  office  it  is  to  pull  the  eye  into  the  orbit.*  There  is  also 
marked  ptosis,  but  the  latter  is  not  so  excessive  as  when  the  orbicularis 
palpebrarum  il  also  paralysed.  By  relaxing  the  orbicularis  and  con- 
tracting the  frontalis,  the  upper  eyelid  can  still  be  somewhat  lifted. 


*  H.  Muller  disoorered  in  the  inferior  orbital  fissure  a  reddish  grey  mass,  con- 
.  »f  bundle*  of  unatriped  muscular  fibre  with  elastic  tendons,  analogous  to  the 
orbital  membrane  of  the  mammalia.  He  supposed  that  it*  action  If.  to  protrude  the 
eyeball ;  it  is  supplied  by  fibres  from  the  sympathetic,  and  irritation  of  the  Istter 
in  the  neck  lute  been  found  to  cause  protrusion  of  the  eye,  perhaps  through  the 
action  of  this  muscle* 
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Although  we  but  seldom  meet  with  a  complete,  isolated  paralysis  of 
the  individual  muscles  supplied  by  the  third  nerve,  it  will  be  well 
briefly  to  consider  the  symptoms  which  paralysis  of  these  different 
muscles  would  present 


4.—PABALYSIS  OF  THE  INTERNAL  RECTUS  OF  THE  LEFT 

EYE. 

When  an  object  is  moved  from  the  left  to  the  right  side,  both 
will  bo  fixed  upon  it  nearly  up  to  the  middle  line,  hut  when  it  is  carried 
over  to  the  right,  the  left  eye  will  lag  more  and  more  behind,  thus 
giving  rise  to  a  divergent  squint.     If  the  paralysis  is  complete,  and  the 
patient  endeavours  to  move  his  left  eye  inwards,  a  vicarious,  rotatory, 
zig-zag  movement  inwards  will    be    produced    by  the   action    of 
superior  and  inferior  rectus.     As  the  squint  is  divergent,  the  diplopia  is 
crossed,  and  the    lateral   distance   between    the    double   images  will 
increase  in  proportion  as  the  object  is  carried  over  to  the  right, 
there  will  be  no  difference  in  the  height  and  straigbtness  of  the  images 
in  looking  vertically  upwards   or  downwards.      But  in  the  diagonal 
positions  inwards,  there  will  nut  only  be  a  difference  in  the  height  of 
the  double  images,  but  the  one  will  slant  considerably.     In  the  oblique 
position  of  the  object  upwards  and  inwards,  the  double  images  will 
diverge  at  the  top,  that  of  the  left  eye  being  inclined  to  the  ri 
Whereas,  in  the  diagonal  position  downwards  and   inwards,  the  double 
images  appear  to  converge  at  the  top,  that  of  the  left  eye  being  inclined 
towards  the  left. 

In  the  diagonal  positions  inwards,  there  will  also  be  a  difference  in 
the  height  of  the  images,  even  although  there  is  no  difference  iu  the 
height  of  the  cornea.  The  reason  of  this  has  been  already  explained 
in  the  description  of  paralysis  of  the  external  rectus  muscle. 

The  line  which  divides  the  portion  of  the  field  in  which  the  patient 
sees  double  from  that  in  which  single  vision  exists,  does  not  run 
vertically  from  above  downwards,  but  obliquely  from  left  to  right ; 
lying  to  the  left  side  of  the  vertical  line  above  the  horizontal  line,  and 
to  the  right  sight  of  it  below  the  horizontal  line.  This  is  explained  by 
the  fact  that  the  divergence  is  much  greater  when  the  eyes  look  up- 
wards, than  when  they  look  down. 

The  patient's  head  is  turned  towards  the  right,  so  as  to  avoid 
diplopia,  by  bringing  objects  as  much  as  possible  into  the  left  half  of 
the  visual  field. 
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5.— PARALYSIS  OF  THE  SUPERIOR  RECTUS  OF  THE 

LEFT  EYE. 


This  muscle  moves  the  eye  upwards  and  inwards,  and  inclines  the 
al  meridian  inwards. 

The  inefficiency  of  the  paralysed  superior  rectus  will  not  be  Rpp 
in  the  movements  of  the  eye  below  the  horizontal  diameter,  but  only  in 
those  above  the  latter.  The  diplopia  will  consequently  be  also  only 
apparent  in  the  upper  half  of  the  field,  When  the  object  is  moved 
the  horizontal  line,  the  left  eye  will  lag  behind,  nnd  this  deviation 
will  increase  in  proportion  the  higher  the  object  is  moved.  At  the  same 
time  there  will  also  be  a  divergent  squint,  for  on  account  «>f  thepar. 
of  the  superior  rectus,  the  inferior  oblique  will  move  the  ©ye  somewhat 
outwards.  If  the  right  eye  is  covered,  and  the  patient  directed  to  look 
with  the  left  at  an  object  held  slightly  in  the  upper  half  of  the  visual 
field,  the  left  eye  will  move  upwards  and  inwards  (the  degree  depend- 
ing upon  the  amount  of  paralysis),  showing  that  it  had  before  dt 
downwards  and  outwards.  The  covered  eye  will  at  the  same  time  make 
a  considerably  greater  associated  movement  upwards  and  outwards. 
The  patient  in  endeavouring  to  strike  an  object  will  aim  too  high-  He 
irry  his  head  thrown  back,  so  as  to  bring  all  otjjeota,  as  much  as 
possible,  into  the  lower  half  of  the  field. 

The  diplopia  manifests  itself  in  the  upper  half  of  the  visual  field. 
The  double  images  show  lateral  differences,  are  crossed,  different  in 
height,  and  not  parallel. 

As  the  cornea  deviates  downwards  and  outwards,  the  rays  from  an 
)bject  held  above  the  horizontal  meridian  line  fall  upon  the  outer  and 
lower  portion  of  the  retina,  and  will  consequently  be  projected  upwards 
and  inwards ;  the  double  image  of  the  affected  eye  (psettdo-image) 
lying  above  and  to  the  riirht  of  the  image  of  the  right  i 

As  the  action  of  the  superior  rectus  upon  the  height  of  the  eye 
increases  as  the  latter  is  moved  outwards  (to  the  left ),  tin  Eneffli 
of  the  paralysed  muscle  in  raising  the  cornea,  will  also  be  most  01 

i.     The  difference  in  the  height  of  the  double  images, 

therefore,  increases  as  the  eye  is  turned  outwards,  and  diminishes  as  it 

turned  inwards.     On  the  other  hand,  the  fan  of  the  vertical 

leridian  will  be  most  apparent  when   the  eye  is  turned  inwards,  and 

least  so  when  it  is  turned  outwards  (to  fht   left).     On  account  of  the 

paralysis  of  the  superior  rectus,  the  vertical  meridians  are  not  parallel, 

it  that  of  the  left  eye  is  turned  outwards  by  the  unopposed 
the  inferior  oblique.     Hence  the  pseudo->  old  appear  to  con- 

verge towards  the  image  of  the  right  eye,  but  the  double  images  Are 


is*f**ad  towarde  th*  r^ral.* 

«,— THE  PARALT3J3  OF  THE  INTERIOR  RECTUS  OF  THE 

[01  LTE 


The 


nbgia  » 
ra   paralysis  of  the 


it  held  !*low  til* 
W«f  thai  «f  the  right  eye,  aad  toward*  tU  right.  TW  donbie  ill  iftia 
fnraasr  in  Pyiught  when  the  eves  are  i*-"-"-HI  to  tie  left.  «— f  in  ineiDsav 
tkm  when  th*j  m  mart*  v>  ihe  ri&t.  Tbadoalae  bnagw  are  miuid 
nciined  toward*  that  of  the  right  ere  (i^t 
the  left). 


7,— PARALYSIS  OF  THE  INFERIOR  OBLIQUE  OF  THB 
LKiT  EYE. 

Aa  it  it  extremely  doobcful  whether  am  isolated  paralysis  of  this 
muscle  ever  ocean,  I  ihail  not  describe  the  symptoms  which  woald  be 
presented  by  such  an  affection,  but  simply  state  that  they  would  be 
jnst  the  reverse  of  those  met  with  in  paralysis  of  the  superior  oblique, 
and   from   a   knowledge  of  which   these  symptoms  could    easily  be 


a— PARALYSIS  OF  KB  KRIOR  OBLIQUE  OF  THE 

L>:  %  ETC. 

IIk  paralvnts  of  the  superior  oblique  illustrates  better  than  that  of 
any  other  of  t  b§  ocular  muscles,  the  correctness  of  the  rules  laid  down 
aa  to  the  action  of  the  different  muscles,  and  the  nature  of  the  diplopia 
present* '  I  r  paralyNis.     I  .  iation  of  the  visual  line  is 

•O  «•  vum-H  of  fj:iral)  sin  of  the  superior  oblique,  that  it 

Bight  easily  escape  detection,  and  we  tnnst*  therefore,  place  our  chief 
upon  the  position  oi  fchs  In  hie  images  to  assist  us  in  determin- 
ing febediagDc 

A  parson  affected  with  paralysis  of  the  left  superior  obliqae  would 
complntn  that  objects  (the  floor,  stops,  etc.)  in  the  lower  half  of  the  I 

•r  donU  egular  ba  on t lino.     Above  the  horizontal  median 

•  A"  sllas   flii'l   it  difficult  to  Mtim&to  accurately  the  obliquity  of  a 

ich  m  ( l>r  (km*  of  a  lighted  cutuIIp,  it  is  better  to  oie  at  sn  object,  a 
•  ttaJT,  or  a  roll  of  pap«r  about  12  iuohst  in  length. 
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line,  the  visual  lines  are  fixed  upon  the  object  and  no  diplopia  exists* 
If  the  object  id  held  in  the  horizontal  median  line  or  a  very  little  below 
it,  a  very  alight  deviation  of  the  left  eye  in  an  upward  and  inward 
direction  is  noticed,  which  becomes  more  and  more  marked  the  1 
the  object  is  moved  into  the  lower  half  of  the  field,  more  especially 
towards  the  right.  If  the  right  eye  is  closed,  the  left  makes  a  well- 
marked  movement  downwards  and  outwards,  and  there  will  be  an 
erroneous  projection  of  the  visual  field  in  the  same  direction, 
closing  the  healthy  right  eye,  and  testing  the  mobility  of  the  left,  we 
might  at  first  suppose  it  to  be  unimpaired  in  all  directions,  but  on 
closer  examination  we  find  that  downwards  and  inwards  (towards  the 
nose)  there  is  a  distinct  want  of  mobility.  Instead  of  followii 
circular  sweep  of  the  object  from  below  to  the  inner  side,  the  visual 
line  makes  a  diagonal  spring  upwards  and  inwards.  The  doublo 
images  are  homonymous,  and  show  a  difference  both  in  height  and 
laterally,  and  the  one  slants.  The  diplopia  is  confined  to  the  lower 
halfuf  the  visual  field,  and  is  absent  in  the  upper.  On  account  of  the 
convergent  squint  which,  arises  below  the  horizontal  line,  the  diplopia 
is  homonymous,  and  as  the  left  eye  remains  at  the  same  time  too  high, 
its  image  will  appear  beneath  that  of  the  right  eye.  The  lateral 
difference  between  the  double  images  increases  the  more,  the  further 
the  object  is  moved  downwards,  as  the  convergence  of  the  visual  lines 
then  becomes  greater,  on  account  of  the  unopposed  action  of  the  inferior 
rectus.  The  difference  in  the  height  of  the  double  images  increases  the 
more,  the  further  the  object  is  moved  over  to  the  right,  and  diminishes 
as  it  is  moved  over  to  the  left.  This  is  owing  to  the  fact,  that  the 
superior  oblique  exerts  the  greatest  influence  upon  the  height  of  the  eye* 
ball  when  the  eye  is  moved  downwards  and  inwards,  and  hence  its  loss 
of  power  upon  the  height  of  the  cornea  will  also  be  felt  the  most  in  this 
direction.  On  the  other  hand,  the  inclination  of  the  double  images  will 
be  greatest  when  the  object  is  moved  over  to  the  left,  and  least  when  it 
is  carried  over  to  the  right.  For  the  superior  oblique  exerts  most  influ- 
ence on  the  position  of  the  vertical  meridian,  when  the  eye  is  moved 
downwards  and  outwards.  On  account  of  the  paralysis  of  the  superior 
oblique,  the  inferior  rectus  will  exercise  unopposed  sway  over  the  vertical 
an  in  all  the  movements  of  the  eye  below  the  horizontal  median 
line,  and  incline  it  outwards.  The  parallelism  of  the  vertical  meridians 
will,  therefore,  be  destroyed,  and  they  will  diverge  at  the  top,  the  doublo 
images  appearing  to  converge.  For  on  account  of  the  slanting  outwards 
of  the  vertical  meridian  of  the  left  eye,  the  image  from  the  object  will 
not  fall  in  the  vertical  meridian,  but  upon  the  upper  and  inner  and  lower 
and  outer  quadrants  of  the  retina,  and  the  pseudo- image  will,  ilirralbro, 
appear  to  the  patient  to  be  inclined  towards  the  right,  and  to  converge 
towards  the  image  of  the  right  eye.     A  glance  at  Fig.  84^  p.  598,  will 
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render  this  intelligible,  it  being  remembered,  however,  that  the  vertical 
meridian  is  turned  outwards  in  paralysis  of  the  superior  oblique,  and 
inwards  in  that  of  tho  external  rectus. 

Whon  the  object  is  carried  very  far  down  into  the  lower  half  of  the 
field,  a  curious  phenomenon  is  observed,  viz.,  that  the  pseudo-image 
appears  above  that  of  the  right  eye,  even  although  the  left  cornea  still 
remains  higher  than  the  right.  This  is  doe  to  the  extreme  inclination 
of  the  vertical  meridian,  which  becomes  so  great  when  the  eye  is  moved 
far  downwards,  that  a  dislocation  of  the  quadrants  of  the  retina  takes 
place,  the  rays  from  the  object  falling  no  longer  upon  the  inner  and 
Upper  quadrant  of  the  retina,  but  upon  the  inner  and  lower,  and  they 
are  hence  projected  upwards  and  to  the  I 

The  double  images  in  paralysis  of  the  superior  oblique  are  not 
at  the  same  distance  from  the  patient,  but  that  of  the  affected  eye  is 
considerably  nearer  to  him.  This  was  I  believe  first  noticed  by 
Dr.  Michaelis.  It  would  appear  to  bo  due  to  the  projection  of  the 
image  upon  a  horizontal  surfaee  below  the  eyes  (e.g.t  the  floor  of  the 
room),  for  this  symptom  disappears  with  an  alteration  of  the  surface 
of  projection.* 

The  line  which  divides  the  field  of  Bingie  from  that  of  double  TiflfcOB 
does  not  run  horizontal,  but  obliquely  downwards  from  the  right  to 
the  left.  The  patient  carries  his  head  turned  downwards  and  to 
the  right,  so  as  to  bring  the  objects  as  much  as  possible  into  the  upper 
and  left  portion  of  the  field,  as  the  diplopia  arises  sooner  in  the  right 
half,  Prisms  must  be  turned  with  their  base  downwards  and  out- 
wards, 

After  a  paralysis  of  the  superior  oblique  has  existed  for  some  time, 
secondary  contraction  of  the  inferior  oblique  often  supervenes.  The 
diplopia  then  extends  into  the  upper  half  of  the  visual  field,  but  here 
becomes  crossed,  the  pseudo-image,  howevert  being  still  beneath  that 
of  the  right  eye.  This  is  due  to  the  cornea  being  moved  abnormally 
upwards  and  outwards,  on  account  of  the  contraction  of  the  inferior 
oblique.  The  increase  in  the  height  of  the  double  images  will  augment 
towards  the  right,  and  diminish  towards  the  left ;  the  reverse  obtaining 
with  regard  to  the  inclination  of  the  double  images. 


Having  considered  the  various  symptoms  presented  by  the  paralytic 
affections  of  the  different  muscles  of  the  eye,  we  must  now  turn  our 
attention  to  the  causes,  prognosis,  and  treatment. 

We  may  distinguish  peripheral  and  cerebral  causes.  Amongst 
the  former,  cold  and  rheumatism  are  the  most  frequent.  In  such 
cases   tho   affection   is   rapidly   developed,    and   is    generally   accom- 

•  Vide  Von  Graefe'i  "  Symptomenlotire  der  Augenmnak<?ll&hmungen5"  p.  145. 
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panicd  by  more  or  leas  severe  rheumatic  pains  in  the  corresponding 
shle  of  the  lace  and  head.     Very  frequently  there  is  no  difficulty  in 
no  i'fuiM<  to  a  OOid  whieh  the  patient  hits  caught  from  I 
lore  bo  a  great  change  in  temperature,  Of  to  a  draught  of  6 
t.     This  is  soon  followed  by  pain  in  and  around  the  orbit,  accom- 
panied by  a  slight  degree  of  diplopia.     The  pathological  changes  in 
such  cases  generaUy  consist  in  a  rheumatic  inflammation  of  the  nerve 
sheath. 

The  causes  may  be  situated  in  the  orbit.  Amongst  these  we  must 
enumerate  effusions  of  blood,  all  the  different  forms  of  orbital  tumour, 
abscess  of  the  orbit,  exophthalmic  goitre,  etc. 

The  most  frequent  080*0  is,  however,  syphilis,  According  to 
Graefe  about-  one-third  of  the  paralytic  affections  of  the  muscles 
of  the  eye  are  due  to  it.  It  many  eases  it  is,  however,  impossible  to 
determine  with  any  degree  of  accuracy  the  exact  seat  of  the  cause; 
we  must  be  satisfied  with  the  fact  that  the  put  lent  has  suffered  from 
syphilis,  and  we  frequently  find  that  a  rapid  recovery  ensues  under 
proper  anti-syphilitic  treatment. 

les  or  exostoses  may  be  situated  in  the  orbit,  or  at  the 
base  of  the  brain,  and  cause  the  paralysis  by  direct  pressure  upon  the 
nerve.     Syphilitic  neuromata  may  also  produce  it. 

Paralysis  of  the  ocular  muscles  is  often  due  to  some  cause  situated 
at  the  base  of  the  skull,  and  this  must  be  especially  suspected  if  several 
muscles  of  one  or  of  both  ;ih"e< ted,  or  if  some  other  nerves 

(such  as  the  facial  or  some  branches  of  the  fifth)  are  also  implicated. 
the  can  ;  .-d  at  the  base  of  the  brain,  generally 

prod ne.  by  a  direct  compression  of  the  nerves  which  h 

this  situation.     Amongst  such  causes  we  must  especially  enumerate 
syphilitic   and   rheum  us  and    perio^titi  litic 

I'tercular  deposits,  effusions  of  blood,  and  tumours  of  various 
Is.     In  cases  of  tumour  or  aneurism,  the  progress  of  the  parol 
is  generally  Blow,  whereas,  the  reverse  is  the  case  in  innammut 
exudations. 

The  cause  may,  however,  be  situated  in  the  brain  itself,  and  we  then 
generally  find  that  the  patient  shows  some  derangement  of  the  intt  !i 
tual  memory  fails  him,  and  he  experiences  a  difficulty 

in  a r rate  ideas,  or  in  giving  expression  to  them.     These  de- 

'oments  are  often  very  transitory,  and  may  vary  greatly  in  est: 
from  a  slight  impairment  of  memory  to  a  state  bordering  on 
Ptosis  is  not  nnfrequently  a  symptom  of  a  cerebral  affection,  whereas 
lagophthalmos  is  only  nally  so.     Amongst  the  various  lesions 

within   the    brain    which    may    produce  paralysis   of  the    muscles    of 
the  eye,  must  be  paaatkraod  noftftaing  of  the  Warn,  effusions  of  blood, 
s.  aneurisms,  impernv  f  some  of  the  cerebral 
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To  relieve  the  patient  of  the  annoyance  and  confusion  produced  by 
the  diplopia,  the  affected  eye  should  be  excluded  from  the  visual  act  by 
a  shade  or  a  piece  of  frosted  glass  (if  spectacles  are  used).    This  i 
sion  also  obviates  the  tendency  of  the  patient  to  carry  his  head  1 
to  one  sid<  . 

Prismatic  glasses  may  likewise  be  employed  for  the  purpose  of  fusing 
the  double  images,  and  their  strength,  as  well  as  the  direction  in  which 
their  base  is  to  be  turned,  will  depend  upon  the  muscle  affected,  and  the 
degree  of  deviation.  In  paralysis  of  the  internal  rectus,  the  base  would 
be  turned  inwards,  in  that  of  the  external  rectus,  outwards.  If  the 
double  images  show  both  a  difference  sideways  and  in  height,  we  may 
divide  the  prisms,  placing  one  with  its  base  laterally,  and  the  other  with 
its  base  turned  upwards  or  downwards,  as  the  case  may  be.  Or  we 
may  divide  these  two  prisms  between  the  two  eyes.  In  accordance 
with  the  fact,  that  the  eye  can  readily  overcome  lateral  differences  in  t\w 
double  images,  whereas  it  cannot  correct  any  but 
difference  in  height,  we  often  find  that  if  we  correct  the  latter  by  a 
prism,  the  lateral  differences  are  at  once  corrected  by  an  effort  of  one  of 
izontal  muscles  of  I  fie  eye.  This  fact  is  of  much  importance  in 
those  cases  in  which  we  operate  for  the  sake  of  curing  diplopia.  I  have 
already  stated,  when  speaking  of  paralysis  of  the  external  rectus,  thnt 
when  we  desire  to  use  prisms  therapeutically,  the  double  images  should 
be  not  fused  into  one,  but  only  approximated,  in  order  that  the  para* 
lysed  muscle  may  be  stimulated  to  an  effort  to  unite  them. 

Electricity  is  often  found  of  great  Bervice  in  the  treatment  of  para- 
lysis of  the  muscles  of  the  eye,  especially  if  the  cause  is  peripheral. 
illy  one  pole  of  the  instrument  is  applied  to  the  closed  eyelid  in 
a  situation  corresponding  to  the  affected  muscle,  the  other  pole  being 
placed  on  the  temple  or  the  back  of  the  neck.  I  have  sometimes  gained 
very  successful  results  with  the  common  rotatory  machine,  keeping  up 
its  action  for  a  few  minutes.  Hitherto,  it  has  generally  been  supposed 
that  electricity  acts  boneficially  by  a  direct  excitation  of  the  paralysed 
motor  nerves,  but  according  to  Benedikt*  this  is  not  so,  for  he  states  that 
its  effect  is  due  I  I  exeitatiou  of  the  fifth  nerve.  He  found,  more- 

hat  in  most  cases  a  curative  action  was  only  produced  when  the 
excitation  was  relatively  weak,  and  when  no  trace  of  muscular  contrac- 
tion was  produced  by  the  electricity.  The  proper  measure  for  the 
I  strength  of  the  current  is  the  sensitiveness  of  the  fifth  nerve.  If  the 
latter  is  extremely  sensitive,  the  battery  may  have  to  be  reduced  to  four 
or  three  of  Darnell's  elements ;  if,  on  the  other  hand,  the  fifth  is  very 
insensible,  it  may  have  to  be  raised  to  12  or  15.  The  current  should 
p 


■  Vide  a  very  interesting  paper  by  Dr.  Moritz  Benedikt,  "  On  Electro- Thern- 
peutical  and  Physiological  Researches  on  Paralysis  of  the  Ocular  Muscles.**    **A.  f 
1 ,  1.  translated  in  "  Ophthalmic  Review/1  vol.  ii,  p.  149. 
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muscle  may  undergo  fatty  degeneration,  which  render**  it  unfit  for  the 
requisite  degree  of  contraction,  even  if  its  innervation  were  completely, 
or  in  great  part,  restored ;  and  it  also  favours  secondary  contraction  of 
the  opponent.  The  method  of  performing  the  operation  of  re-adjust- 
ment will  be  considered  together  with  that  of  strabismus. 


9,— SPASMODIC  AFFECTIONS   OF  THE   MUSCLES   OF  THE 
EYE,    NYSTAGMUS,  ETC. 

The  symptoms  of  nystagmus  consist  in  a  peculiar,  restless  move- 
ment or  oscillation  of  the  eyeballs.  This  oscillation  is  generally  hori- 
zontal, but  occasionally  rotatory,  the  eyeballs  oscillating  round  the  axis 
of  the  oblique  muscles.  In  one  instance  I  have  seen  it  vertical,  in  an 
eye  affected  with  convergent  squint.  This  eye  made  a  constant,  vertical, 
upward  and  downward  movement,  which  was  not  arrested,  or  even 
improved,  by  the  tenotomy  of  the  internal  rectus.  This  is  the  only  case 
of  vertical  oscillation  with  which  I  have  ever  met.  The  oscillation  may 
be  periodical,  and  its  degree  is  often  very  variable  at  different  times, 
being  markedly  increased  by  any  nervous  excitement,  and  by  the  effort 
of  accommodation.  To  remedy  the  indistinctness  of  vision  produced 
by  the  unsteadiness  of  the  eyes,  the  patients  often  make  a  contrary 
movement  of  the  head  ;  or  they  hold  the  print  in  a  slanting  or  vertical, 
instead  of  a  horizontal,  position,  so  that  the  lines  run  vertically  instead 
of  horizontally.  The  reason  of  this  is  easily  intelligible,  for  they  can 
then  see  the  individual  lines  chiefly  by  the  aid  of  the  superor  or  inferior 
recti,  and  the  circles  of  diffusion  caused  by  the  oscillation  of  the  eye  will 
then  extend  the  letters  vertically,  instead  of  horizontally;  the  length  of 
the  letters  will  consequently  be  considerably  more  increased  than  their 
breadth,  which  is  less  confusing  to  the  sight,  as  their  lateral  separation 
will  be  preserved.  Whereas,  when  they  are  extended  horizontally,  one 
letter  runs  into  the  other,  its  outline  is  blurred  and  confused,  and  the 
power  of  distinction  much  impaired. 

Although  there  may  be  considerable  osoillation  of  the  eyeballs,  the 
movements  of  the  eyes  are  unaffected  and  perfect  in  all  directions,  and 
the  two  eyes  may  act  perfectly  together,  but  binocular  vision  is  often 
disturbed,  and  the  sight  of  the  two  eyes  frequently  very  different.  The 
oscillation  sometimes  diminishes  greatly,  or  is  even  arrested  when  the 

-  are  moved  very  far  outwards  or  inwards,  or  in  one  of  the  diagonal 
ions  d<  > vvn wards  ( Bohmj , * 

Nystagmus  general  appears  in  early  infancy,  and  is  especially  met 
with  in  cases  in  which  a  considerable  degree  of  exertion  of  the  ocular 
muscles  is  required  for  distinct  vision  ;  the  object  having,  perhaps,  to 


*  BShm,  Der  Nystagmua. 
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knowledge  brought  the  operation  for  squint  into  almost  complete  dis- 
repute, and  we  are  chiefly  indebted  to  Von  Graefe  for  having  extricated 
it  from  the  obloquy  with  which  it  had,  not  undeservedly,  been  vho: 
and  for  having  rendered  it  one  of  the  most  successful  operations  in 
Burgery.  He  has  achieved  this  success  not  so  much  by  improving  the 
mode  of  operation,  as  by  his  elaborate  researches  into  the  physiology 
and  symptomatology  of  the  various  forms  of  squint,  which  have  enabled 
him  to  lay  down  exact  data  for  their  successful  treatment. 

Symptomatically  we  mean  by  the  term  squint,  an  inability  to  bring 
both  visual  lines  to  bear  simultaneously  upon  one  point,  the  one  always 
deviating  in  a  certain  direction  from  the  object.  If  the  squinting  eye 
deviates  inwards,  it  is  called  convergent  squint,  if  outwards,  divergent 
squint ;  if  it  squints  upwards,  strabismus  sursumvergens,  if  downwards, 
strabismus  deursumvergens. 

The  name  strabismus  was  formerly  indiscriminately  applied  to  all 
abnormal  deviations  of  the  visual  lines,  whatever  their  cause ;  whet 
they  were  due  to  paralysis  or  spasm  of  one  or  more  of  the  muscles  of 
the  eyeball,  or  whether  some  tumour,  etc.,  of*  the  orbit  ppgygpto  d  the 
free  movement  of  the  eye  in  certain  directions. 

We  now,  however,  lini  vm  strabismus  (or  Btrabismns  con- 

comitans  of  Von  Graefe,  a  uame  we  shall  adopt)  to  that  group  of  cases 
which  presents  the  following  well-defined  and  constant  symptoms  : — 

1.  The  visual  line  of  one  eye  being  fixed  upon  an  object,  that  of  the 
other  always  deviates  from  the  latter  at  a  certain  angle,  and  in  a  certain 
direction.  In  convergent  squint  it  deviates  to  the  inner,  in  divergent 
squint  to  the  outer  side  of  the  object.  In  order  to  determine  which  is 
the  squinting  eye,  the  patient  should  be  directed  to  look  steadily  at  an 
object  (a  lighted  candle  or  our  uplifted  finger)  held  in  the  horizontal 
median  line,  at  the  distance  of  a  few  feet.  Then,  alternately  covering 
each  eye  with  our  hand,  we  note  whether  the  uncovered  eye  remains 
steadily  fixed  upon  the  object,  or  has  to  change  its  position  before  it 
can  bring  its  visual  line  to  bear  upon  it.  In  the  former  case,  it  is  the 
one  generally  used  for  fixation,  in  the  latter,  it  deviates  from  the  object. 
We  may,  however,  fail  to  detect  the  deviation  in  this  manner,  if  it  is 
so  very  slight  as  to  be  almost  objectively  inappreciable,  in  which  case 
diplopia  to  our  aid,  as  it  enables  us  to  detect  the  most 
minute  deviations  of  the  visual  hues.  But  the  concomitant  squint  is 
generally  very  evident. 

If  we  cover  the  healthy  eye  with  our  hand,  the  other  will  move  in  a 
certain  direction  in  order  to  fix  the  object  (in  convergent  squint  it  will 

re  outwards,  in  divergent  inwards),  the  health,  m  airing 

at  the  name  time  an  associated  movement  (which  has  been  designated 
the  secondary  *i),  becoming  now,  in  ia  jointing  eye. 

I  have  already  |  explained  the  method  of  measuring  the 


STRABISMUS. 


615 


ing  from  it,  however,  always  at  the  same  angle,  except,  indeed,  at  the 
extreme  portions  of  the  field  of  vision. 

In  order  to  note  accurately,  and  to  keep  an  easy  and  diagrammatic 
record  of  the  extreme  lateral  movements  of  each  eye  inwards  and  I 
wards,  Mr.  Bowman  has  for  some  time  adopted  the  following  simple 
and  practical  method : — He  notes  the  extreme  range  inwards,  by  mark- 
ing the  pontiff!  of  the  pupil  on  extreme  inversion,  compared  with  that 
of  the  lower  punctum ;  and  the  extreme  range  outwards,  by  marking 
the  position  of  the  outer  edge  of  the  cornea,  on  extreme  eversion,  com- 
pared with  that  of  the  external  canthos. 

The  following  figures  illustrate  this  method,  the  patient  being  sup- 
posed to  faro  the  observer: — 

Kg.  86  shows  R,  the  right  outer  canthus,  and  L  the  left  outer 
canthus,  crossed  by  a  vertical  line  a,  or  fc,  or  <.%  which  indicates  by  its 
position  the  extent  to  which  the  outer  edge  of  the  cornea  approaches 

can  thus,  or  even  goes  beyond  it,  on  extreme  eversion  of  the  eye.  And 
Fig.  87,  in  like  manner,  exhibits  for  R  the  right  eye,  and  for  1 
eye,  the  position  which  the  pupil,  0,  takes  with  regard  to  the  punctum, 
.,  wImii  t  In-  eye  M  mored  mwctrdt  to  the  extreme  degree.  It  may  fail 
to  reach  it,  as  at  a  a,  or  be  over  it,  as  at  b  6,  or  pass  more  or  less  in- 
wards beyond  it,  as  at  c  c. 

Fig.  86. 
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In  taking  the  relation  of  the  pupil  to  the  punctum  if  the  eye  is 
much  inverted,  the  observer  should,  as  it  were,  face  the  pupil  in  its 
ed  position,  otherwise  the  interval  between  it  and  the  punctum  is 
not  so  correctly  estimated.  Or  the  parts  may  be  viewed  from  above, 
the  surgeon  raising  the  upper  lid,  and  standing  behind  the  patient,  who 
sits  on  a  chair.     But  a  little  practice  soon  renders  this  unnecessary. 

If  tlie  outer  edge  of  the  cornea,  in  extreme  eversion,  passes  under 
cover  of  the  canthus,  its  actual  position  can  be  readily  enough  marked 
by  noting  how  much  of  the  iris  is  hidden  from  view. 
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A  diagrammatic  record  should  be  kept  of  the  range  of  mobility,  in 
order  that  we  may  hereafter  be  able  to  estimate  the  effect  of  the  opera- 
t  h  m  upon  the  lateral  movements  of  the  eye. 

The  accommodative  movements  of  the  eye  should  also  be  accurately 
tested,  for  they  are  extremely  important,  as  will  be  shown  hereafter, 
in  determining  the  mode  and  extent  of  the  operation.  On  bringing 
the  object  nearer  and  nearer  to  the  eyes,  the  visual  line  of  the  healthy 
eye  will  remain  fixed  upon  it,  converging  the  more  the  nearer  the  object 
is  approximated:  the  position  of  the  squinting  eye  (convergent 
strabismus)  may,  at  the  same  time,  undergo  the  following 
cli:mges: — 

1 ,  It  may  retain  its  original  position,  sustaining  only  a  few  oscil- 
lating, irregular,  lateral  movements. 

2,  It  may  remain  completely  stationary,  so  that  the  angle  of  squint- 
ing will  diminish  the  more,  the  nearer  the  object  is  brought,  until,  at  a 
certain  point  (if  the  squint  be  not  excessive),  its  visuul  line  will  also  be 
fixed  upon  the  object,  and  there  will  no  longer  be  any  squint.     If,  how- 

.  the  object  is  approximated  still  closer,  a  divergent  squint  will 
arise;  forT  whilst  the  healthy  eye  converges  still  more,  the  other  retains 
ita  position,  and  now  deviates  (passively)  outwards. 

3.  It  retains  its  position  up  to  a  certain  point,  and  then,  as  the 
healthy  eye  moves  inwards  to  follow  the  object,  it  makes  an  associated 
movement  outwards. 

4.  It  deviates  suddenly  and  spasmodically  inwards,  when  theol 
is  approximated  very  closely. 

Concomitant  squint  may  be  either  monolateral  or  alternating.  In 
the  former  case,  the  squint  is  always  confined  (when  Both  eyes  are 
open)  to  one  and  the  same  eye.  If  the  healthy  eye  be  covered,  the 
other  will  move  in  order  to  fix  the  object,  but  directly  the  former  is 
again  uncovered,  it  will  at  once  resume  its  squinting  position.  In 
alternating  squint  it  is  different,  for  sometimes  the  one  eye  deviates, 
sometimes  the  other.  If  we,  in  this  case,  cover  the  healthy  eye,  the 
other  will  make  a  movement  in  order  to  adjust  its  visual  line  upon  the 
object,  and  will  retain  its  position  when  we  uncover  the  Bound  G 
The  latter  has  now,  in  fact,  become  the  squinting  one.  If  we,  then, 
cover  the  other,  the  squint  will  alternate  again.  It  appears  almost,  or 
quite,  immaterial  to  the  patient  which  eye  he  uses.  In  such  cases,  there 
is  generally  no  difference  in  the  sight  of  the  two  eyes ;  whereas,  in 
monolateral  strabismus  the  vision  of  the  squinting  eye  is  almost  always 
affected,  on  account  of  the  suppression  of  the  double  image,  sometimes, 
indeed,  very  considerably. 

The  active  negation  of  the  double  image  by  the  brain,  soon  leads  to 
a  more  or  less  considerable  deterioration  in  the  sight  of  this  eye,  We 
occasionally  find,  however,  that  the  vision  of  the  squinting  eye  remains 
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good,  although  the  strabismus  is  not  alternating.  Indeed,  I  have  seen 
cases  (exceptional  I  grant)  in  which  the  patients  could  read  the  very 
finest  print  with  it,  never  having,  as  far  as  they  could  remember,  suf- 
fered from  diplopia.  Here  binocular  vision  had  moat  likely  never 
existed,  and  hence  the  absence  of  diplopia  and  the  call  for  the  suppres- 
sion of  the  double  image. 

It  was  at  one  time  proposed  to  cure  squint  by  closing  the  healthy 
eye,  and  thus  necessitating  the  fixation  of  the  other  upon  the  object. 
The  error  of  such  treatment  is,  however,  Belf-evident,  as  the  squint  is 
merely  transferred  to  the  excluded  eye  ;  for  just  the  same  thing  occurs, 
as  when  we  place  our  hand  over  the  healthy  eye  in  order  to  estimate 
the  primary  and  secondary  deviation.  The  vision  of  the  squinting  eye 
xercised,  but  the  disease  remains  uncured.  But  this  proceeding 
often  pru  valuable  in  practice,  for  by  it  we  may  render  a  mono- 

lateral  squint  alternating,  and  preserve  the  sight  of  both  eyes.  If,  for 
instance,  a  child  Bquints  (seeing  perfectly  with  both  eyes),  and  the 
operation  has  to  be  postponed  for  some  reason,  we  may  preserve  the 
sight  of  the  squinting  eye  by  the  periodical  exclusion  of  the  other.  In 
this  way,  we  may  not  only  maintain  the  alternating  character  of  the 
strabismus,  and  the  sight  of  both  eyes,  but  we  may  even  change  a  mono- 
lateral  into  an  alternating  squint. 

The  question  as  to  whether  binocular  vision  exists  or  not  in  a 
case  of  strabismus,  is  of  much  importance  in  the  prognosis.  For  if  it 
does  not  exist,  we  cannot  expect  ■  perfect,  but  only  an  approximative, 
cure,  for  there  will  not  be  any  diplopia,  and  the  perfect  cure  of  squint 
depends  upon  the  fusion  of  the  double  images.  Hence,  the  presence  of 
binocular  vision  should  always  be  ascertained  before  the  prognosis  of  a 
strabismus  operation  is  made.  Its  presence  is  of  course  proved  at 
once  by  the  existence  of  binocular  diplopia.  The  Bight  of  each  eye 
may  be  good,  and  there  may  be  no  deviation  of  the  visual  lines  when 
both  are  open,  and  yet  both  muy  not  be  used  at  the  same  time.  The 
existence  of  binocular  vision  is  easily  proved  by  the  aid  of  prisms. 
Each  eye  should,  however,  be  first  examined  separately,  and  its  acuity 
of  vision,  range  of  accommodation,  and  state  of  refraction  be  accurately 
notice  being  also  taken  as  to  whether  the  visual  line  is 
adjusted  upon  the  object,  or  whether  the  eye  " fixes1 '  the  latter  with 
an  eccentric  portion  of  the  retina,  and  not  with  the  yellow  spot. 
In  the  former  case  it  is  termed  **  central,*'  in  the  latter  y  eccentric 
fixation."  The  patient  is  next  directed  to  look  with  both  eyes  at  a 
lighted  candle  situated  at  a  distance  of  4  or  u*   feet)  and  a  prism,  with 

ise  outwards,  is  then  placed  before  one  eye  (let  us  suppose  the  left). 

of  the  IbBawing  three  fchasgi  will  then  odour: — I,  diplopia 

correctiV'  if  the  prism  is  not  too  strong,  for  the  left  eye  will 

endeavour  to  overcome  the  annoyance  of  the  diplopia  by  squinting 
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inwards,  and  thus  fusing  the  double  images ;  3,  the  prism  mar  have  no 
effect,  producing  neither  diplopia,  nor  a  corrective  squint.  This  proves 
the  absence  of  binocular  vision,  and  that  the  prism  has  been  held  before 
the  eye  which  is  not  used.  For  if  we  place  it  (still  with  its  base  out- 
wards) before  the  other  eye,  this  will  move  inwards  in  order  to  bring  the 
deflected  rajs  again  upon  the  yellow  spot,  which  is  of  course  accompanied 
by  an  associated  movement  outwards  of  the  eye  which  is  excluded  from 
binocular  vision. 

Binocular  vision  is  frequently  only  lost  in  certain  portions  of  the 
retina,  more  especially  in  those  which,  though  not  identical  with,  are 
constantly  excited  simultaneously  with  the  central  portion  of  the  return 
of  the  other  eye. 

Thus  in  convergent  squint  we  find  that,  in  the  squinting  eye,  the 
portion  of  the  retina  which  Lies  internal  to  the  yellow  spot  is  the  first 
to  suffer  a  loss  of  binocular  vision,  for  it  is  directed  towards  the  object 
and  is  therefore  (though  not  identical  with  it)  constantly  excited 
simultaneously  with  the  central  portion  of  the  retina  of  the  other  eye, 
which  is  fixed  upon  the  object.  The  reverse  occurs  in  divergent  squint, 
for  there  the  external  portion  of  the  retina  is  the  first  to  fail.  At  first, 
this  loss  of  binocular  vision  only  extends  horizontally,  so  that  if  we  turn 
a  prism  with  its  base  upwards  or  downwards  (or  place  it  even  in  a 
diagonal  position),  we  at  once  produce  double  images,  which  show  not 
only  a  difference  in  height,  but  also,  if  there  is  any  squint,  a  lateral 
difference.  We  may  thus  determine  with  the  greatest  nicety,  which 
part  of  the  retina  has  lost  the  power  of  binocular  vision.  Sometimes 
it  extends  over  the  whole  retina,  so  that  we  fail  to  produce  diplopia 
even  with  the  strongest  prisms  turned  in  any  direction  ;  in  other  cases, 
this  loss  of  binocular  vision  is  tolerably  circumscribed,  being  confined 
to  a  very  small  portion  of  the  retina.  In  convergent  strabismus,  for 
instance,  only  a  small  portion  of  the  retina  internal  to  the  yellow  spot 
may  have  suffered  ;  so  that  on  placing  a  prism,  with  its  base  towards 
the  nose,  before  this  eye,  and  deflecting  the  rays  still  more  inwards, 
< I-  11  hie  images  are  at  once  produced,  although  the  deflected  rays  now 
impinge  upon  a  more  eccentric,  and  naturally  less  sensitive  par- 
■f  the  retina  Occasionally,  we  may  in  such  a  case  also  produce 
diplopia,  if  we,  by  means  of  a  prism,  bring  the  rays  nearer  to  the 
macula  lutea.  Thus,  a  sudden  alteration  of  the  position  of  the  visual 
line  of  the  affected  eye,  may  at  once  give  rise  to  diplopia  ;  as,  for 
instance,  after  the  operation  for  squint,  or  in  cases  of  paralysis  or  spasm 
of  the  other  muscles  of  the  eyeball. 

Von  Graefe  has  found  that  binocular  vision  is  absent  in  about 
90  per  cent,  of  cases  of  concomitant  squint  ;  that  we  can  produce 
diplopia  by  prisms  in  about  25  per  cent,  j  and  that  after  the  operation, 
binocular  vision  El  found  to  exist  in  about  50  per  cent.     The  reason 
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why  binoc alar  vision  is  so  fivfjiu'ntly  flfetfaoi  in  concomitant  squint  is, 
that  on  account  of  the  annoyance  and  confusion  produced  by  the 
diplopia,  the  patient  soon  acquires  the  habit  of  mentally  suppressing 
tin-  retinal  image  of  the  squinting  eye.  This  active  suppression  of  the 
pseudo- image  is  mostly  accompanied  by  c  ia  amblyopia,  and 

the  Latter  is  especially  apt  to  increase  very  rapidly  in  children,  sot; 
perhaps,  within  a  few  months  after  the  first  appearance  of  the  tqs 
the  child  may  hardly  be  able  to  decipher  large  letters  (No.  1G  or  20 
of  Jager)  with  the  squinting  eye.  This  being  so,  the  operation  should 
never  be  unnecessarily  deferred.  The  question  is  often  debated,  as  to 
whether  a  child  of  two  or  three  yoars  of  age  should  be  operated  upon 
for  squint,  or  whether  it  is  not  better  to  postpone  the  operation  until  it 
is  much  older.  My  opinion  is  very  strongly  opposed  to  the  latter 
practice,  and  is  urgently  in  favour  of  the  operation  being  [mi  formed  as 
soon  as  possible,  whilst  binocular  vision  still  exists,  and  the  sight  of 
the  squinting  eye  is  good.  If  it  is,  however,  absolutely  necessary  to 
postpone  the  operation,  the  vision  of  the  squinting  eye  should  be 
very  frequently  practised,  and  each  eye  alternately  used  for  reading, 
etc. 

The  amblyopia  due  to  the  suppression  of  the  retinal  image  is  often 
greatly  improved  by  the  operation,  and  especially  by  practising  the 
sight  afterwards  with  a  strong  convex  lens,  or  by  Yon  Graefe's  arrange- 
ment of  two  lenses  placed  in  a  short  tube  (p.  433).  The  improvo- 
ment  produced  by  the  operation  varies  with  the  degree  of  amblyopia, 
and  is  greatest  when  the  patient  can  still  read  moderate  sized  print 
(from  Nu.  4  to  1 1  Jager),  when  the  Bight  is  improved  by  convex  glasses, 
and  when  the  fixation  is  central  and  the  visual  field  good. 

The  sudden  aud  very  marked  improvement  of  sight  which  occasion. 
ally  takes  place  directly  after  the  division  of  the  tendon,  is  probably  due 
to  the  relief  of  the  compression  exercised  by  the  contracted  muscle  OpOD 
the  sclerotic,  and  through  it  upon  the  retina.  It  is  difficult  otherwise 
to  explain  this  very  sudden  and  striking  improvement  of  vision. 

We  must  now  briefly  consider  the  different  forms  of  strabismus,  and 
tin*  nnou  causes  that  may  give  rise  to  them.  Before  doing  so,  I  must, 
however,  again  call  attention  to  the  fact  that  we  occasionally  meet  with 
cases  of  apparent  strabismus.  In  such  there  is  an  undoubted  and  well 
marked  deviation  (either  convergent  or  di  t)  of  the  optic  axes,  and 

yet  both  eyeB  are  steadily  fixed  upon  the  object,  and  neither  moves  ia 

-lightest  degree  when  the  otlu ■  if  i  losed.  Hence  the  squint  is  not 
real,  but  only  apparent.  Bonders  has  called  particular  attention  to  this 
fact,  and  has  furnished  us  with  the  explanation. 

I  have  already  mentioned  (p.  538)  that  according  to  Helnihultz, 
the  optic  axis  and  the  visual  line  (an  imaginary  line  drawn  from  the 
yellow  spot  to  the  object  point)  do  not  correspond,  but  that  the  latter 
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b&pingw  upon  tho  cornea  slightly  to  the  inner  side  of  the  optic  axifi, 
forming  with  it  an  angle  of  about  5C,  It  wiH,  therefore,  be  at  once 
apparent,  that  if  the  visual  lines  are  parallel*  the  optic  axes  must  neces- 
sarily be  slightly  divergent,  and  snch  is,  indeed,  the  case  in  the  normal 
but  this  divergence  is  so  very  slight,  and  we  are  so  accustomed  to 
it,  that  it  escapes  our  observation.  In  some  cases,  the  visual  line  may 
change  its  position  with  respect  to  the  optic  axis,  and  if  this  deviation 
be  at  all  considerable,  an  apparent  squint  will  arise.  In  myopia, 
instance,  the  visual  line,  instead  of  lying  to  the  inner  side  of  the  oj 
axis,  may  correspond  to  the  latter,  or  even  lie  to  the  outer  side  of  it ; 
and,  in  the  latter  case,  there  will,  consequently,  be  an  apparent  con- 
vergent squint;  for  whilst  the  visual  lines  meet  in  the  object-point,  the 
optic  axes  must  necessarily  cross  on  this  side  of  it.  In  hypermetropic 
eyes  the  reverse  may  obtain  -T  the  visual  line  may  lie  more  than  normally 
lo  the  inner  side  of  the  optic  axis,  forming  with  it,  perhaps,  if  the 
hypermetropia  be  excessive,  an  angle  of  8°  or  even  9°,  instead  of  one 
of  5°.  If  such  eyes  look  at  a  distant  object,  they  will  appear  to  be 
affected  with  a  divergent  squint,  for  whilst  the  visual  lines  are  fixed 
upon  the  object,  the  optic  axes  rge  from  it.     This  explanation 

of  Bonders'  is  not  only  exceedingly  interesting,  but  is  also  of  much  use 
to  us  in  practice,  for  it  will  guard  us  against  an  erroneous  diagnosis  and 
treatment  of  such  cases,*  Some  of  the  cases  of  so  called  incongruence  of 
tho  retime  were  probably  really  cases  of  apparent  strabismus,  f 


(1.)  CONVERGENT  STRABISMUS. 

Convergent  Bquint  is  in  the  vast  majority  of  cases  due  to  hyperme- 
tropia, Awarding  to  Doudcrs,J  the  latter  is  present  in  about  75  per 
Cent,  of  the  cases  of  convergent  strabismus.     Wecker  places  it  even  at 

•  From  these  foeti  tho  render  will  see  bow  necessary  it  is  that  the  terms  if  Optfc 
axis"  ami  ino  "  ehould  no  longer  be  used  as  being  identical  in  iigniflcu' 

only  incomut,  but   jjiu^t  lead  to  constant  confusion  and  misappr*- 

in*  I  n*  M.i  II 

t  \Y*-  occasionally  meet  with  cases  in  which  the  double  images  do  not  at  all 
ftgrc*  in  character  with  tho  position  of  the  visual  lines.  Thus  after  an  operation 
for  convergent  we  may  find  that,  even  although  a  considerable  degree  of 

Convergent  Hfui  U  not  homonyomous  but  crossed.     This  incon- 

gruence of  the  rein  I. out   exception,  only   in    cases    in   wl 

ion  dates  from  early  childhood  (before  the  8th 
year),  which  leads  in  nil   probability   to  a  faulty  development  of  the  appreciation  of 

-sions  j  a  faculty  which  appears  to  bo  purely 
ltildhood. — (Vide  Von  Graefe's  "  Symptomen- 
<  nmuskrllahmungon,"  p.   60;    also   Nagcl,   "Das  Sehen  Mil  Zwei 
V.  f.  O./'  ^ 

ilbogeny  of  Squint,'*  "A.  f.  <X"  ix,  1,  99  ; 
also  an  able  trauslat i  v  Dr.  Wright,  of  Dublin. 
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a  higher  figure  (85  per  cent.).  The  presence  of  hypermetropia  is  often 
overlooked,  because  it  is  either  latent,  or  because  the  patients  are  very 
young  and  do  not  know  how  to  read.  The  ophthalmoscope  would, 
however,  in  such  cases,  at  once  enable  us  to  detect  the  true  state  of 
refraction. 

If  will  be  remembered  that  we  understand  by  the  term  "hyperme- 
tropia," that  condition  of  the  eye  in  which  its  refracting  power  is  too 
low,  or  the  optic  axis  (antero-posterior  axis)  too  short,  so  that  rays 
which  impinge  parallel  upon  the  eye  (emanating  from  distant  objects) 
are  not  brought  to  a  focus  upon  the  retina,  when  th»  n  a  state 

of  rest,  as  occurs  in  the  normal  eye,  but  more  or  less  behind  it,  accord- 
ing to  the  amount  of  hypermetropia  present.  The  effect  of  this  low 
refractive  condition  is,  that,  whilst  the  uormal  eye  unites  rays  from 
distant  objects  upon  the  retina  without  any  accommodative  effort,  the 
hypermetropic  eye  has  already,  in  order  so  to  do,  to  exert  its  power  of 
accommodation  more  or  less  considerably.  This  exertion  must  increase, 
of  course,  in  direct  ratio  with  the  approximation  of  the  object  to  the 
eye ;  for  if  the  accommodation  has  already  to  be  brought  into  play  to 
unite  parallel  rays  upon  the  retina,  how  much  more  must  this  be  the  case 
when  the  object  is  closely  approximated,  and  the  rays  from  it  unpin?-. 
a  very  divergent  direction  upon  the  eye.  Now,  in  order  to  increase  the 
power  of  accommodation,  one  eye  often  squints  inwards,  for  the  follow- 
ing reason : — Because  together  with  the  increase  in  the  convergence  of 
i  lie  visual  lines,  there  is  also  an  increase  in  the  power  of  acoommodar 
We  can  easily  prove  the  truth  of  this  statement,  by  placing  a  prism 
(with  its  base  outwards)  before  a  hypermetropic  eye;  for  the  latter,  in 
ing  at  distant  objects,  will  then  squint  inwards,  in  order  to  avoid 
diplopia,  and  this  convergence  of  the  visual  lines  will  now  enable  it  to 

be  parallel  rays  (from  distant  objects)  upon  the  retina,  whereas, 
when  its  visual  lines  were  parallel,  it  could  only  unite  convergent  rays. 
Again,  on  placing  a  concave  lens  before  a  normal  eye,  we  change  it 
into  a  hypermetropic  one,  for  parallel  rays  are  now  united  behind  the 
retina,  and  it  will  require  either  ■  convex  t^lass  or  an  effort  of  the 
accommodation,  to  bring  these  rays  once  more  to  a  focus  on  the  retina. 
If  this  concave  glass  be  but  weak,  an  increased  effort  of  the  accom- 
modation will  neutralize  its  effect,  and  overcome  this  artificial  hy]ier- 
metmp m.  If,  however,  the  concave  lens  be  too  strong  for  this 
often  overcomes  its  effect  bv  squinting  inwards,  fend  thus  increasing  its 
power  of  accommodation.  This  shows,  therefore,  apart  from  o( 
consequences,  the  danger  of  giving  a  sli  strong  a 

glass,  for  wc  may  thu  f    squint.     Now.  the  same 

■ecurs  in  hypermetropia,— the  one  eye  squinting  inward*  in 
Order  to  increase  the  power  of  accommodation.  At  first  this  squint  is 
but  periodic,  appearing  only   when  the  patient   is  ifl  regarding 
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some  object.  As  soon  as  he  looks  at  any  object,  near  or  distant,  the 
one  eye  may  move  inwards.  Frequently,  however,  the  squint  only  occurs 
when  he  is  looking  at  near  objects,  as  in  reading,  writing,  etc.  This 
Bquint  has,  therefore,  been  termed  periodic  squint ;  and  hypermetropia 
is  by  far  the  most  frequent  cause  of  it.  It  is  even  surprising  that 
squint  is  not  more  common  amongst  the  hypermetropic.  This  form  of 
periodic  strabismus  is  often  met  with  in  young"  children,  frequently 
showing  itself  first  about  the  fourth  or  fifth  year,  when  they  are  learning 
to  spell,  etc.  In  such  cases,  we  may  fail  (on  only  cursorily  glancing 
at  the  eyes)  to  detect  the  slightest  squint ;  if  we,  however,  direct  the 
patient  to  look  fixedly  at  something — as  in  reading,  etc. — one  eye 
directly  squints  inwards,  this  deviation,  however,  disappearing  again  as 
soon  as  the  object  is  removed.  Sometimes  this  periodic  squint  shows 
itself  whenever  the  person  is  looking  intently  at  any  object,  be  it  near 
or  distant;  in  other  cases,  however,  it  only  occurs  when  the  eyes  are 
looking  at  near  objects,  the  squint  disappearing  as  soon  as  they  regard 
distant  objects.  The  strabismus  may,  also,  be  frequently  corrected 
by  placing  suitable  convex  glasses  before  the  eyes,  so  as  to  neutralize  the 
hypermetropia.  If  thu  latter  is  not  neutralized  by  the  constant  use  of 
convex  lenses,  the  squint  will  generally  soon  become  permanent, 
acquiring  then  all  the  symptoms  of  concomitant  squint.  As  hyperme- 
tropia is  often  hereditary,  and  frequently  exists  in  several  members  of 
the  same  family,  and  as  it  also  often  causes  strabismus,  the  popular 
idea  that  a  squint  may  be  produced  by  imitation,  has  gained  con- 
siderable credence,  even  in  the  Profession.  I  have  often  had  occasion 
to  examine  such  cases  of  squint  occurring  in  different  members  of  the 
same  family,  and  have  almost  invariably  found  that  both  patients,  the 
supposed  imitator  and  the  imitated,  have  been  hypermetropic ;  a  common 
cause  had  produced  the  same  affection. 

The  reason  why  the  majority  of  hypermetropic  persons  do  not 
squint,  is  evidently  due  to  the  fact,  as  pointed  out  by  Bonders,  that 
they  prefer  to  sacrifice  a  certain  degree  of  distinctness  and  sharpness 
of  vision  in  ruder  to  avoid  diplopia.     This  is  often  proved  by  the  E 

If  we  eowr  the  one  eye  of  a  hypermetropic  patient  with  our  hand, 
it  will  soon  deviate  inwards  when  the  other  is  used  for  reading,  etc. 
But  it  i  o  when  the  images  of  the  two  eyes  are  very  different 

as  regards  distinctness,  as  for  instance,  if  the  degree  of  hypermetropia 
is  much  greater  in  the  one  eye  than  in  the  other,  or  if  there  is  some 
opacity  in  the  refracting  media  of  the  one  eye.  In  such  cases,  a  a 
Urgent  >i|iii!«f  .visilv  b6000BM  developed.  The  samfi  OOOBH  it"  the 
internal  recti  muscles  are  very  strong.  A  great  difference  between  the 
position  of  the  visual  lino  and  the  optic  axis  (the  two  tbrming  a  con- 
ndmblfl  angle)  seems  also  in  hypermetropic  eyes,  to  predispose  to 
strabismus  (Dondcr>i. 
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Convergent  squint  is  most  frequently  met  with  in  the  moderate 
degrees  of  hypermetropic  (from  -fa  to  -j^),  being  generally  absent  in  the 
high  degrees.  This  is  evidently  due  to  the  fact,  that  when  the  hyperme- 
tropia  is  very  considerable  in  degree,  the  accommodation  is  insufficient 
(even  when  the  visual  lines  are  abnormally  converged)  to  produce  a  per- 
fect retinal  image,  and  the  patient  therefore  accustoms  himself  to  gain 
correct  ideas  from  imperfect  representation,  rather  than  improve  these 
by  a  maximum  of  effort  (Donders). 

Impaired  vision  of  the  one  eye  is  a  frcqaent  cause  of  strabismus,  as 
we  can  often  notice  in  cases  of  opacity  of  the  cornea  or  of  tbe  lens,  or 
of  some  affection  of  the  deeper  structures  of  the  eye ;  the  distinctness 
of  the  retinal  image  of  the  affected  eye  being  consequently  impaired. 
This  difference  in  the  clearness  and  intensity  of  the  retinal  images  of 
the  two  eyes  is  often  very  confusing  and  annoying  to  the  patient,  and, 
in  order  to  escape  from  this  annoyance,  he  involuntarily  squints  with 
the  affected  eye,  so  that  the  rays  from  the  object  may  impinge  upon  a 
more  peripheral  (and,  therefore,  less  sensitive)  portion  of  the  retina ; 
and  the  image  of  this  eye  be  consequently  so  much  weakened  in  in- 
tensity as  not  to  prove  any  longer  of  annoyance.  The  direction  in 
which  this  deviation  may  take  place,  is  generally  determined  by  the 
relative  strength  of  the  different  muscles.  If  one  proves  pre-eminently 
strong,  the  eye  will  squint  in  the  direction  of  this  muscle.  The  latter 
will  contract  more  and  more,  and  the  squint  will  soon  assume  all  the 
characters  of  concomitant  strabismus,  The  image  of  the  squinting 
eye  will  be  gradually  suppressed,  and  then  amblyopia  from  non-use  of 
the  eye  will  be  superadded  to  the  weakness  of  sight  caused  by  the 
original  affection  (opacities  in  the  refracting  media,  etc.).  It  must, 
however,  be  admitted,  as  has  been  pointed  out  by  Pagenstecher,  that  in 
very  many  of  these  cases  of  impaired  vision  hypermetropia  co-exists,  and 
mast,  therefore,  be  regarded  as  the  true  cause  of  the  squint.  Donders 
thinks  that  the  inflammation  which  OttttMfl  the  corneal  opacity,  may 
extend  to  some  of  the  muscles,  and  at  hrst  bring  on  a  spasmodic  and 
then  an  organic  contraction  of  the  muscular  tissues.  Convergent  squint 
may  also  arise  as  a  secondary  affection,  after  paralysis,  or  wounds  and 
injuries  of  the  opponent  muscle.  Marked  instances  of  this  secondary 
form  of  squint  are  but  too  often  furnished  by  excessive  operations  for 
strabismus ;  the  extent  of  the  operation  having  either  been  too  great  f^r 
the  requirements  of  the  case,  or  the  muscle  having  been  divided  instead 
of  the  tendon.  Spasmodic  contraction  of  the  internal  rectus  may  also 
produce  convergent  squint,  but  this  does  not,  strictly  speaking,  belong 
to  our  present  subject. 

Von  Graefe*  has  pointed  out,  that  in  rare  instances  myopia  may  be 
the  cause  of  convergent  squint.  This  occurs  only  in  cases  in  which 
•  ■<  A.  f.  O./'  x,  1, 156. 
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ajtbctiomb  or  the 


oks  at  a  distant  object,  the 
the  action  of  the  iriernal  re 
isea,  which  k  at  urstpenodi 
and  appear  as  soon  aa  the  pat* 
not  v«ry  dose  to  him. 

This  squint  b  not  met  with  to  cs* 

raJlj  not  be  maintained  on  account  of  the  close 
and  t  berefore  the  patient  only  uses  one  eye.  This 
nvmtly  becomes  developed  in  early  manhood,  not 
students  or  literary  men  who  are  not  in  the  habit  of 
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J  out  aa  byperaaetropia  is  by  far  the  moat  frequent  cam 
vergeot  squint,  myopia  Ib  the  moat  frequent  cause  of 
strsinsmus.  The  latter  may  be  constant  or  absolute,  the 
visual  tine  always  diverging  from  the  object,  and  this 
willing  for  all  distances,  so  that  both  eyes  cannot  be  brought  to 
verge  upon  the  object  at  any  distance.  The  divergence,  how 
sometimes  diminishes  somewhat  when  near  objects  are 
The  absolute  divergence  is  especially  met  with  in  eases  in  which  the 
sight  of  one  eye  is  greatly  impaired  (amaurosis,  mature  cataract,  etc.), 
in  paralysis  of  the  internal  rectus  muscle,  or  in  cases  in  which  the 
latter  has  been  too  freely  divided  in  an  operation  for  convergent 
squ>r 

The  principal  cause  why  myopic  eyes  are  so  subject  to  divergent 

etrnl  «  to  be  sought  in   the  elongation  of  the  anteroposterior 

axi*  of  the  eyeball  in  myopia.     On  account  of  the  ellipsoidal  shape  of 

range  of  mobility  is  diminished,  and  it  cannot  be  moved 

srda     The  outward   limitation  of  mob: 

do**'  uly  comes  into  account  in  the  extreme 

raj  movements  of  the  eye,  and  the  inconvenience  arising  from  it  can 
easily  lie  remedied  by  a  turn  of  the  head. 

We  find,  however,  that  it  is  very  different  if  there  is  a  considerable 

curtailment  of  the  inward  movement,  as  the  necessary  degree  of  con- 

vargenoo  for  a  very  near  point  can  then  only  be  maintained  with  great 

and  exertion.     The  internal  recti  muscles  are  much  strained 

symptunts  of  asthenopia  appear,  ami  then,  to  relieve  these 

g  mnscnJ  .t.,-  eye  |  to  deviate  outwards ; 

wbc  Ic  can  b»  Realty.     This  is  one  form 


T   OF  STRAIi 


825 


of  periodic  or  relative  divergent  strabismus,  and  the  same  thing  occurs, 
as  Bonders  has   pointed  out,  whenever  the  degree  of  myopia  is  so 
16   that   the   object  has  to  be  approximated  so   closely    t<>  Hm 
iiat   the  visual  lines  cannot  possibly  be  brought  t-  npon 

it.     Relative  divergence  may  be  due  simply  to  the  ctongat 
eyeball,  together  with  great  myopia,  the  internal  recti   being  healthy; 
or  to  weak  it.  ss  of  the  internal  recti,  without  tho  presence  of  myopia  ; 
but    in    most  instances    tin  so  two  causes  co-exist.     The  tendency  to 
divergent  squint  is  hIho  increased  by  the  small  angle  which  the  visual 
lino  rami  with  the  optic  axis  in  cases  of  myopia.  We  likowe 
divergent  squint  may  only  appear  when  tin*  payopk  patient   is  to 
at  any  object  beyond  his  far  point,  and  which  he  does  not  see 
or  that  it  occurs  when  he  is  looking  vacantly  before  him  without  fix-  -My 
regarding  any  object.     On  account  of  the  indistinctness  of  the  < 
there  is  no  effort  at   binocular  vision,  and  the  one  eye  will  foil 
natural  muscular  impulse,  and  dl -viatc  outwards,  if  the  external  rectus 
16  relatively  stronger  than  the  internal.      Hut  if  the  patient  is  furnished 
with  suitable   concave   glasses  for  distance,  so  that  he   can   see  the 

listinctly,    the  desire  to  maintain  binocular 
will  overcame  tin- •livcnj-euec;  the  same*  If  be  is   looking   at 

any  object  within  Hi  range  atmaoatamodaMan     When  oneeye  is  blind, 
there  is  a  great  difference  in  the  two  eyes,  divergent 

ins  frequently  occurs.  For  as  there  is  no  impulse  to  maintain 
binocular  vision,  t he  internal  rectus  gradually  diminishes  in  strength, 
and  the  external  rectus  perhaps  undergoes  secondary  contr 
The  relative  form  of  divergent  squint,  dependent  upon  insufficiency 
of  (lie  internal  recti,  is  a  subject  of  such  great  importance,  and 
one  which  demands  such  careful  ami  examination  and  treat- 

that  1  shall  treat  of  it  separately,  under  the  name  of  H  muscular 
asthenopia/* 


Wo  must  now  pass  on  to  the  treatment  of  strabismus.     The  nature 

squint  is  totally  different  from  that  of  the  paralytic.    In 

the  latter,  the  inner  I  one   or  muscles  of  tb- 

ball  is   Impaired;  whereas,  concomitant  sqniut  is  due  to  a  change — 

eased  degree  of  tei  ill  t  he  direction  of  which 

the  sqt  vation  is  normal,  as  is  at  once  proved 

f  the  eyeball  in  this  direction,  and  by  the  fact, 

that  the  secondary  deviation  exactly  equals  the  primary,  and  does  not 

exceed  it,  as  in  cases  of  paralysis.     Practically,  we  ma\  the 

Peoted  muscle  as  shortened.     We  often  meet  with  mixed  forma  of 

|uint,  for  paralytic  and  spasmodic  affections  of  the  muscles  of  the  eye 

may  give  rise  to  concomitant  squint,  leaving  behind  them  but  very 

slight  traces  of  the  original  affection.     But  just  as  paralysis  may  be 
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much  of  the  lateral  mobility  as  possible,  we  must  carefully  regulate  and 
adapt  the  amount  and  nature  of  the  operation  to  tho  requirements  of 
each  individual  case,  and  we  snail  see  hereafter  how  its  effect  may 
always  be  estimated  to  a  nicety.   The  success  dtp  BpOB  BllIHMl 

dexterity,  than  upon  a  thorough  knowledge  of  the  MbeowWoil  part  of 
the  subjf 

After  tlie  tenotomy  and  retrocession  of  the  muscle,  the  eyeball  will 
incline  passively  to  the  side  of  the  opponent  to  about  the  same  extent 
as  the  mnBcle  receded  on  the  sclerotic.     The-  diminution  in  the  lateral 
mobility  towards  the  side  of  the  operated  muscle,  will,  however,  ex« 
the  extent  of  this  retrocession.    If,  for  ii 

two  lines,  the  loss  of  mobility  will  be  from  two  to  three  lines,  and  this 
would  impair  the  results  of  the  operation  considerably  I  irly 

with  regard  to  the  accommodative  movements)   if  it  was  not  for  the 
fact,  that  the  mobility  of  the  squinting  eye  is  pathologically  increased 
towards  the  side  of  the  shortened  mnsele.     Hence  the  mobility  will  be 
in  reality  but  slightly  diminished  by  the   operation,  or  it  may  G 
remain  equal  to  that  of  the  other 

The  question,  whether  one  or  both  eyes  are  to  be  operated  on 
does  not  hinge  upon  the  fact  whether  both  eyes  squint  or  not,  but 
depends  solely  upon  the  extant  of  the  strabismus.  It  is  quite  erroneous 
to  confine  the  operation  to  one  eye,  merely  because  the  squint  is  mono- 
lateral,  and  to  perform  the  double  operation  only  in  cases  of  alternating 
strabismus. 

If  the  squint  measures  from  2'"  to  2£'"  we  may  generally  correct  it 
by  a  single  operation ;  by  incising  the  subconjunctival  tissue  somewhat 
freely,  and,  by  using  a  larger  hook,  we  may  even  obtain  an  effect  of 
2^"'  or  3"\  This  is  particularly  the  case  in  children.  If  the  deviation 
exceeds  Bj-"1  or   3"'  we  must  always  divide  the  operation  the 

two  eyes. 

Let  us  Buppose,  for  instance,  that  a  patient  is  affected  with  a  con- 
vert (  of  the  right  eye  of  about  4-^"\  To  correct  this  by  one 
operation,  we  should  have  to  divide  the  tenrlon  of  the  internal  rectus 
museh  ( •  ('  this  eye  to  such  an  extent  that  the  muscle  might  recede  4^'". 
This  would  be,  however,  accompanied  by  a  diminution  in  the  mobility 
jj'";  and  even  supposing  that  the  pathol qgteil  in- 
crease in  the  ■flhflityin  fe]  on  had  been  previously  about  one 
Hue,  we  should  still  have  a  deficiency  of  about  ty"  after  the  operation. 
The  associated  movement*  towards  the  left  side  of  the  patient  would, 
therefore,  be  greatly  impeded;  and  this  want  ity  inwards  would 
make  itself  particularly  felt  during  the  accommodative  movements,  for 
it  would  prevent  the  proper  convergence  of  the  visual  lines  during 
reading,  etc.,  as  the  visual  line  of  the  right  eye  would  deviate  slightly 
outwards  from  the  object,  and  this  divergent  squint  would  soon  increase 
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the  ocular  sheath*  Commencing  at  the  optic  foramen  and  loosely  em* 
bracing  the  optic  nerve,  the  sheath  expands,  and  passes  on  to  the  eye- 
ball, which  it  encloses  like  a  capsule.  It  is  loosely  connected  with  the 
sclerotic  by  connective  tissue — so  loosely,  indeed,  as  to  allow  of  the  free 
rotations  of  the  globe  within  it,  At  the  equator  of  the  eyeball,  it  is 
pierced  by  the  tendons  of  the  oblique  ninscles,  and,  more  anteriorly,  by 
the  tendons  of  the  fuur  recti  muscles,  with  which  it  becomes  blended . 
being  finally  lost  on,  rather  than  inserted  into,  the  sclerotic,  close  to  the 
cornea.  The  posterior  portion  of  the  sheath,  np  to  the  passage  of  the 
tendons,  has  been  called  the  capsule  of  Bonnet;  the  anterior  portion, 
from  the  passage  of  the  tendons  to  its  insertion  in  the  \  having 

been  designated  the  capsule  of  Tenon.  On  piercing  the  capsule,  the 
tendons  of  the  recti  muscles  become  connected  with  it  by  slight  cellular 
processes,  sent  forth  from  the  capsule.  These  processes  prevent  the  too 
great  retraction  of  the  muscle  after  the  division  of  its  tendon,  which 
would  be  followed  by  a  great  loss  of  power.  It  is,  therefore,  of  much 
consequence,  that  these  connecting  processes  should  not  be  severed  by 
the  tendon  being  divided  too  far  back,  or  be  lacerated  by  rude  and 
careless  manipulations  with  the  strabismus  hook.  Von  Graefe,  has, 
v,  pointed  out  that  the  result  may  be  unfavourable,  even 
although  the  tendon  has  been  divided  anterior  to  these  fibres,  as  the  sheath 
of  the  tendon  becomes  thickened  from  the  point  at  which  it  passes 
through  the  capsule,  and  this  thickening  extends  nearly  up  to  its  inser- 
tion. If  the  tendon  is,  therefore,  not  divided  sufficiently  close  to  its 
insertion,  it  is  apt  to  retract  within  this  thickened  sheath,  and  this 
retraction  will  in  many  cases  prevent  its  reunion  with  the  sclerotic, 
•ie  old  operation,  the  muscle  was  divided  far  back,  frequently  even 
posterior  to  its  passage  through  the  capsule,  and  it  was  consequently 
often  rendered  so  powerless  that  the  eyeball  could  not  be  moved  in 
this  direction  ;  its  opponent  acquired  a  corresponding  preponderance  of 
power,  giving  but  too  frequently  rise  to  a  secondary  squint  in  the 
opposite  direction.  Hence  the  popular  dread  of  the  operation,  u  I 
the  eye  shonl  other  way.'1     But  such  an  unfortunate  result  is 

not  to  be  feared  if  the  surgeon  performs  the  operation  with  care  and 
circumspection,  and  is  thoroughly  conversant  with  the  theoretical  part 
of  the  subject.  It  is  an  important  rule,  never  to  do  too  mnch,  for 
nothing  is  so  difficult  as  to  retrace  one  a  steps  and  to  patch  up  a  fault 
which  has  been  commit  ted.  It  is  far  easier  subsequently  to  increase 
the  effect  of  the  operation  than  to  diminish  it.  I  know  of  no  surgieal 
operation  which  is  bo  safe  and  so  sure  in  its  cure  as  that  for  strabismus, 
when  properly  performed.  Let  us  now  pass  on  to  the  description  of 
Von  Graefe's  operation. 

As  it  is  sometimes  very  painful,  the  patient  should  be  placed  under 
the  influence  of  chloroform.     The  eyelids  are  to  be  kept  apart  by  the 
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blunt-pointed  scissors*  and,  instead  of  poshing  off  the  conjunctiva  from 
the  hook  so  as  to  expose  the  tendon  caught  up  by  the  latter,  I  divide 
the  tendon  subconjunctival ly,  quite  close  to  its  insertion.  In  this  way, 
the  advantages  of  Graefe'e  and  the  subconjunctival  operation  are  com- 
bined. On  account  of  the  smaller  size  of  the  hook,  and  the  situat 
of  the  incision  (which  is  between  the  centre  and  1  •*  of  the 

tendon),  the  subconjunctival  tissue  is  stretched  and  incised  to  a  much 
less  extent  than  in  the  subconjunctival  operation.  Again,  the  position 
and  direction  of  the  conjunctival  wound  are  such  that  a  suture  can  be 
nt  once  applied,  if  necessary ;  whereas  in  the  subconjunctival  openv 
the  incision  would  have  to  be  considerably  enlarged  upwards,  before 
any  effect  could  be  produced  by  a  suture  upon  the  two  cut  edges  of  the 
tendon.  But  where  the  degree  of  strabismus  is  so  considerable  that  it 
is  certain  no  suture  will  be  required,  the  subconjunctival  operation  may 
be  employed  ;  and  also  if  we  have  no  assistant  at  hand  to  roll  the  eye  in 
the  opposite  direction. 

If  it  is  found,  on  the  first  introduction  of  the  hook,  that  this  slides  up 
to  the  edge  of  the  cornea  without  having  caught  up  the  tendon,  it  is 
certain  that  wo  have  either  not  divided  the  subconjunctival  tissue  at  all, 
or  that  the  hook  has  been  passed  between  it  and  the  conjunctiva.  If 
the  former  is  the  case,  we  must  open  the  subconjunctival  tissue,  and 
then,  on  re- introducing  the  hook,  we  shall  have  no  difficulty  in  finding 
the  tendon.  The  opening  in  the  conjunctiva  and  subconjunctival  tissue 
should  be  but  small,  and  the  excursions  with  the  hook  limited,  utlu  r- 
wise  the  subconjunctival  tissue  and  the  la  t  mil  processes  of  the  capsule 
of  Tenon  wuM  be  extensively  lacerated,  which  may  be  followed  by  too 
great  a  recession  of  the  muscle. 

The  after-treatment  is  very  simple.  The  eye,  after  having  been  well 
washed  and  cleansed  of  any  blood  coagula,  is  to  be  kept  constantly 
moist  with  cold  water  dressing  during  the  day  of  operation,  so  as  to 
prevent  any  extensive  effusion  of  blood  under  the  conjunctiva.  No 
button  of  granulations  will  form  on  the  stump  of  the  tendon,  if  the 
latter  has  been  divided  close  to  its  insertion,  and  if  the  opening  in  the 
conjunctiva  has  been  made  near  the  upper  or  lower  edge  of  the  tendon, 
BO  as  Hot  to  leave  the  latter  exposed. 

The  cflict  upon  the  squint  which  follows  immediately  upon  the 
operation  will  not  be  the  permanent  one.     We  may,  in  tinguish 

three  stages  in  the  effect  produced  by  ttu  ion  : — Ut.  The  period 

immediately  following  the  operation  t\er  three  or  four  days  have 

elapsed ;  3rd.  After  the  interval  of  a  few  mouths, - — this  l>«  [*?r- 

1  hiring  the  first  stage,  ti  will  be  considerable, 

for  the  eye  can  now  only  b  in  the  direction  of  the  divided  muscle 

by  the  indirect  connection  of  the  latter  with  the  I  'c  lateral 

processes  of  the  capsule  of  Tenon.     As  soon  as  the  divided  and  of  the 
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the  object  is  brought  up  to  within  eight  inches  from  the  eyes,  so  that  a 
passive  divergence  will  arise  on  its  being  approximated  still  closer,  we 
It  expect  a  certain  amount  of  divergence  in  the  course  of  a  few 
months.  But  this  will  be  still  more  the  case,  if  the  eye,  instead  of 
simply  remaining  stationary,  makes  an  associated  m«i\  utwards. 

It  is  necessary  to  test  this  at  short  distances  (four  or  six  inches),  for 
the  eye  might  be  able  momentarily  to  fix  its  visual  line  upon  the 
object,  although  quite  incapable  of  maintaining  this  ptwition  for  any 
length  of  time.  In  both  the  above  cases,  the  effect  of  the  operation  is 
to  be  diminished  by  •  conjunctival  suture,  and  particularly  *o  in  the 
<\    The  effect  of  ill  will  vary  with  its  position,  and 

with  the  amount  of  the  conjunctiva  embraced  in  it  Its  effect  will  be 
cons  i  f  it  be  inserted  in  a  diagonal  direction  from  downwards  and 

inwards  bo  Dp  I  oiii  wards,  ho  that  the  inner   and   outer    lips  of 

fcbe  wound  av  ring  it  this  din  vent  any 

Minking  of  the  caruncle.     The  suture  diminishes  the  effect  of  the  opera- 
by  re-advancing  the  tendon,  which  is  closely  connected  with  the 
conjunctiva  and  subconjunctival  tissue ;  the  divided  ends  will  conse- 
quently l)e  more  closely  approximated,  and  the  ref  met  ion  of  tb< 
diminished.     The  suture  may  remain  in  for  from  hours.     Su- 

tures should  not  be  applied  in  all  cases,  as  is  recommended  by  some 
authors  ;  for  this  is  quite  erroneous,  they  being  only  indicated  if  the 
effect  of  the  tenotomy  is  too  considerable. 

The  fourth  position  which  the  operated  eye  may  assume  during 
accommodation,  viz.,  making  a  sudden  spasmodic  innTOmnirt  inwards, 
must  make  us  fear  that  there  will  be  a  relapse — that  in  the  course  of  a 
few  months  the  inward  squint  will  again  show  itself;  for  this  conver- 
gent squint  which  at  first  only  sit  -If  during  accommodation 
for  near  objects,  will  gradually  extend  also  to  greater  distances.  In 
such  cases,  the  operation  is  said  to  have  been  only  of  temporary  benefit  ; 
but  on  examination  we  mostly  find  that  the  patient  is  hypermetropic, 
and  t                 Me  glasses  generally  cor  re* 

The  extent  of  the  operation  must  be  regulated  according  to  the 
degree  <  i  mt. 

In  very  ahgbjl  degrees  of  strabismus  (1'"  to  I)'")a  Pa  tnmy 

was  formerly  often  pi,  he  tendon  not  being  completely  divided, 

but  a  film  .pper  or  lower  fibre*  (as  the  case  might  be)  being  left 

aiding,       But  this  does  not  answer,  as  td  >f  the  muscle  is  but 

elightly.  if  at  all,  In  such  cases,  we  should,  therefore,  make 

a  oomph  |  ■  ssary,  insert  a  suture    The  eonjum  ri 

dd  be  small  and  the  boob  but  of  moderate 

mod  -emeritM  fed    immediately  after  the 

f\  if  there  is  t1  est  tendency  to  divergence  whm 

up  to  8  Of  ",  a  suture  should  be 
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further  back  than  would  have  occurred  if  the  eje  had  maintained  a 
median  position.      If  the  internal  rectus  of  the  right  eye  has   been 
divided,  and  we  desire  to  increase  the  effect  of  the  opera tion,  the  pat 
should  be  directed  to  look,  as  far  as  possible,  towards  his  right  I 
The  easiest  way  of  attaining  this  is,  by  making  the  patient  wear  spec- 
tacles, the  left  half  of  each  glass  bein^  h  a  piece  of  court 
plaister,  foff  fetf  will  in  this  way  be  obliged  to  look  to  the  right.     They 
should  be  worn  during  the  firat  thn  •<•  or  four  day*  a! 
Or  two  pieces  of  card  may  be  fixed  ovrr  tho   kft  half  of  the  eyes,  by 
means  of  a  tape  passing  over  the   I                   Uy  this  means,  wo  slmll 
obtain  a  very  considerable  ctii-ct  by                 ration,  and  the  amount  of 
squint  still  remaining  must  then   be  treated  by  an  operation  upon  the 
other  eye.* 

Yon  Graefe  points  out  the  met  that,  occasionally,  though  rarely, 
we  meet  with  cases  in  which   the  •  in  followed  by  no  effect, 

either  upon  the  position  or  mobility  of  the  eyeball,  and  yet  no  lateral 
fibres  of  the  taDfltafl  b*YI  ivinainod  undiviili-il.  In  siu-li  ONMM,  tlu-iv  ■  1 
second  connexion  of  the  muscle  with  the  sclerotic  further  back,  near 
the  equator  of  the.  <-ye  ;  in  one  instance,  indeed,  he  found  it  even  pos- 
terior t<>  tihe  eaooEl 

Iftl.i  nt  or  squint  be  carefully  perform  I  is  no  fear 

of  any  but  the  slightest  sinking  of  the  caruncle.  A  little  sinking  will 
occasionally  occur,  whatever  mode  of  operation  be  employed;  indeed,  I 
know  of  no  method  which  can  guarantee  a  perfect  immunity  from  it. 
Von  Graefe  thinks  that  the  sinking  does  not  depend  so  much  upon  the 
gaping  of  the  conjunctival  wound  and  retraction  of  its  inner  lip,  as 
upm  the  cicatrization  of  the  connect ive  tissue  situated  between  the 
muscle  and  conjunctiva,  by  which  the  moveable  caruncle  is  retracted. 
The  farther  back  •  nzuti<»n  extends,  the  more  will  the  caruncle 

sink*  Hence  the  danger  of  incising  the  tendon  too  freely,  and  of  any 
considerable  sweeping  about  with  the  hook,  and  consequent  extensive 
laceration  of  the  subconjunctival  tissue. 

Mr.  Critchett's  subconjunctival  operation  is  to  be  performed  as 
follows  :■ — The  patient  having  been  placed  under  the  influence  of  chlo- 
roform, and  the  eyelids  kept  apart  by  the  stop  speculum,  he  seizes  a 

•  In  case*  of  very  considerable  squint  (both  internal  and  external)  Von  Graefe 
is  now  in  the  habit  of  increasing  the  effect  of  the  opera  rlion  of  a 

suture  on  that  side  oftitM  SJI  vvhuh  is  opposite  the  tenotomy.  Thus,  if  ihe  internal 
rectus  ha*  been  divided,  a  curved  needle,  armed  with  a  strong  silk  thread,  is  to  be 
inserted  in  the  ocular  conjunct iva,  near  the  outer  canthus,  and  pushed  towards  the 
cornea,  beneath  the  w  to  an  extent  of  4'" — 5",  »nd  then  removed      In 

.i*y  a  broad  fold  of  c  I  will  be  included  within  I  lie  loop  of  silk,  which 

(•  (a  drawn  together  and  firmly  knotted.     This  will   oaa*<  <  roll 

.mis,  and  considerably  limit  the  movement  inwards.  The  future  is  to  remain 
in  for  2i — 8  days. 
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Bmall  fold  of  the  conjunctiva  and  subconjunctival  tisane  at  the  lower 

edge  of  the  insertion  of  the  rectus  muscle,  and  with  a  pair  of  blunt 

pointed  straight  scissors,  makes  a  small  incision  at  this  point  through 

Fie.  89.  these  structures.     The  lower  edge  of  the  tendon,  close  to 

**«^.  its  insertion,  is  now  exposed     A  blunt  hook  (Fig. 

^L  is  next  to  be  passed  through  the  opening  in  the  subcon- 

1  junctival  tissue  beneath  the  tendon,  so  as  to  catch  up 
the  latter,  and  render  it  tense.  The  points  of  the 
scissors  (but  slightly  opened)  are  then  to  be  introduced 
into  the  aperture,  and  one  point  passed  along  the  hook 
behind  the  tendon,  the  other  in  front  of  the  tendon 
between  it  and  the  conjunctiva,  and  the  tendon  is  then 
to  be  divided  close  to  its  insertion  by  successive  snips 
of  the  scissors.  A  small  counter-puncture  may  be  made 
at  the  upper  edge  of  the  tendon  to  permit  of  the  escape 
of  any  effused  blood,  and  thus  prevent  its  diffusion  be- 
neath the  conjunctiva  (Bowman). 
Dr.  Liebreich*  has  lately  introduced  a  modification  of  the  operation 
of  strabismus,  based  upon  a  different  view  of  the  anatomical  rel&i 
of  the  conjunctiva,  subconjunctival  tissue,  and  the  capsule  of  Tenon  to 
the  muscles  of  the  eye.  He  considers  the  capsule  of  Tenon  as  divided 
into  two  portions — an  anterior  and  a  posterior — the  division  being 
formed  at  the  point  where  the  recti  maflakfl  pierce  it  from  without 
inwards ;  the  capsule  being  at  this  point  so  closely  connected  with  the 
muscles  as  to  render  any  displacement  between  the  two  impossible. 
The  posterior  half  of  the  capsule,  with  its  smooth,  firm,  inner  surface, 
forms  a  cup,  in  which  the  eyeball  moves  freely  as  the  head  of  a  joint  in 
the  socket.  The  close  connection  between  the  muscles  and  the  ] 
terior  half  of  the  capsule  is  increased  by  sheath-like  processes,  which 
run  backwards  from  the  outer  surface  of  the  capsule  towards  the  orbit, 
and  which  are,  for  a  certain  distance,  closely  connected  with  the 
muscles.  But  there  are  no  sheath-like  processes  between  the  inner 
portion  of  the  postiiw  capsule  and  the  sclerotic.  The  anterior  half 
<>f  the  capsule  of  Tenon  adberes  to  the  upper  surface  of  the  muscle,  and 
is  intimately  connected  with  it.  But  Liebreich  denies  the  presence  of 
Bheath-like  processes  derived  from  the  capsule,  where  they  pierce  the 
l,i  !ti-r,  and  accompanying  the  muscles  as  far  as  their  insertion.  He 
states,  moreover,  "  That  the  caruncle,  together  with  the  semilunar  fold, 
restB  upon  a  band-like  ligament,  which  passes  from  the  capsule  of 
Tenon  towards  the  edge  of  the  orbit.  Now  when  the  internal  rectus  is 
contracted,  and  the  eye  rolled  inwards,  this  band  is  rendered  tense ; 
and  the  caruncle,  winch  is  fixed  to  it,  is  consequently  drawn  in  towardfl 
the  inner  edge  of  the  orbit.  But  the  outer  edge  of  the  caruncle,  to- 
\.  f.  O,,"  xii,  2,  298  ;  also  "  British  Medical  Journal,"  Deo.  15, 1866. 
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gether  with  the  semilunar  fold,  find  an  adjoining  portion  of  conjunctiva 
are  drawn  backwards  into  a  farrow.* '  This  intimate  connection  be- 
tween the  muscle,  capsule,  and  carnncle,  is  the  reason  of  the  sinking 
of  the  carnncle  and  semilunar  fold,  which  ib  occasionally  observed 
after  an  extensive  division  of  the  internal  rectus.  To  obviate  these 
disadvantages,  and  yet  to  obtain  a  considerable  effect,  Liebreich 
operates  in  the  following  manner  : — 

**  If  the  internal  rectus  is  to  be  divided,  I  raise  with  a  pair  of  forceps 
a  fold  of  conjunctiva  at  the  lower  edge  of  the  insertion  of  the  muscle ; 
and,  incising  this  with  scissors,  enter  the  points  of  the  latter  at  the 
opening  between  the  conjunctiva  and  the  capsule  of  Tenon,  I  then 
carefully  separate  these  two  tissues  from  each  other  M  far  as  the  si 
lunar  fold,  also  separating-  the  latter,  as  well  as  the  caruncle,  from  the 
parts  lying  behind.  When  this  portion  of  the  capsule,  which  is  of  snch 
importance  in  the  tenotomy,  has  been  completely  separated  from  the 
conjunctiva,  I  divide  the  insertion  of  the  tendon  from  tho  sclerotic  in 
the  usual  manner,  and  extend  the  vertical  cut,  which  is  made  simul- 
taneously with  the  tenotomy,  upwards  and  downwards — the  more  so  if 
a  very  considerable  effect  is  desired.  The  wound  in  the  conjunctiva  is 
then  closed  with  a  suture. 

14  The  same  mode  of  operating  is  to  be  pursued  in   dividing  tho 
external  rectus ;    and  the  separation  of  the  conjunctiva  is  to  be  C 
tinned  as  far  as  that  portion  of  the  external  angle  which  is  drawn 
sharply  back  when  the  eye  is  turned  outwards. 

"The  following  are  the  advantages  of  my  proceeding: — 

"1.  It  affords  the  operator  a  greater  scope  in  apportioning  and 
dividing  the  effect  oC  the  operation  between  the  two  eyes. 

"  2.  The  sinking  back  of  the  carnncle  is  avoided,  as  well  as  every 

e  of  a  cicatrix,  which  not  anfrequently  occurs  in  the  common 
tenotomy. 

11 3,  There  is  no  need  for  more  than  two  operations  on  the  same 
Individual,  and  therefore  of  more  than  one  on  the  same  ey 

I  have  performed  Liebreich's  operation  in  numerous  instances  with 
much  success,  and  should  prefer  it  to  any  other  in  those  cases  in  which 
it  is  deflirable  to  gain  a  very  considerable  effect,  and  yet  confine  the 
operation  to  one  eye.  For  I  have  not  Brand  that  we  are  able  by  any 
other  operation  to  obtain  so  considerable  an  effect  with  so  slight  a  loss 
of  mobility,  and  so  very  little  (if  any)  sinking  of  the  cam 

Imissihility  of  chloroform  and   the   insertion   of  the  sutures   1 
prevented  my  practising  this  operation   extensively.     If  chloroform  is 
given,  we  cannot  estimate  with  exactitude  the  degree  of  effect  which 
we  are  producing  by  the  free  incisions   in  the  capsule  ;    and  hut 
patients  are  willing  to  submit  to  a  rather  lengthened  and  painful  opera- 
tion, unless  chloroform  is  administered.     The  removal  of  the  sutures  a 
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ladies,  who  desire  not  only  to  be  freed  from  the  squint,  but  also  tV 
the  necessity  of  wearing  spectacles. 

The  periodic  squint  which  occurs  in  the  short-sighted,  generally 
only  shows  itself  when  the  object  is  removed  beyond  the  range  of 
accommodation.  As  this  squint  disappears  as  soon  as  the  myopia  is 
neutralized  by  the  proper  concave  glasses,  it  might  appear  unnecessary 
Lo  have  recourse  to  an  operation,  but  we  yet  find  that  this  greatly 
facilitates  the  continued  use  of  the  eyes  for  near  objects.  On  excluding 
the  affected  eye  from  the  act  of  vision  by  shading  it  with  our  hand, 
we  observe  that  it  then  moves  inwards,  even  although  the  object  is  held 
within  its  range  of  accommodation;  its  fixation  was,  therefore,  forced. 
On  testing  such  cases  with  prismatic  glasses,  the  internal  rectus  muscle 
is  generally  found  in  be  abnormally  strong.  It  is,  therefore,  necessary 
to  weaken  it,  and  thus  restore  the  equilibrium,  so  that  tin  h  of 

the  different  muscles  of  the  eyeball  may  be  evenly  balanced.  Bat  great 
care  must  be  taken  that  we  do  not  produce  too  great  an  effect,  and 
render  convergence  of  the  visual  lines  for  near  objects  impossible. 
Hence  the  power  of  convergence  for  a  very  near  point  (3"  to  4")  most 
always  be  carefully  and  accurately  tested,  and  if  it  is  found  that  it 
is  only  produced  with  difficulty,  the  effect  of  the  operation  must  be 
at  once  diminished  by  a  conjunctival  suture.  In  order  that  we  may 
not  be  misled  by  the  temporary  insufficiency  of  the  divided  muscle, 
which  afterwards  partly  disappears  again,  Von  Graefe  recommends  that 
the  point  of  fixation  (both  for  near  and  distant  objects)  should  not 
lie  in  the  median  line,  but  towards  the  temporal  side  of  the  operated 
eye.     For  in  this  position,  the  temporary  insufficiency  of  the  internal 

us  will  come  less  into  play,  and  the  temporary  result  will  cor- 
nd  more  closely  to  the  pennant  ! 

In  slight  cases  of  this  form  of  periodic  squint,  it  may  suffice  to  give 
the  patient  concave  glasses,  so  that  he  may  be  able  bo  hold  Hi 
(book,  etc.)  at  a  greater  distance.     Or,  again,  wo  may  combine  the 
concave  glasses  with  abducting  prisms. 

—  We  are  sometimes  called  upon  to 
ate  for  the  cure  of  diplopia,  the  deviation  of  the  visual  line  being, 
at   the  same  time,  perhaps,  hardly  perceptible.     These  form  the  most 
difficult  and  intricate  cases,  for  here  less  depends  upon  mere  manual 
dcxi  i   upon  a  complete  mastery  of  the  theoretical  portion  of 

the  subject,  and  a  thorough  knowledge  of  the  actions  of  the  inns- 
of  the  eyeball,  and  their  effect  upon  the  p  I  inn, 

etc.     Having  already  explained  these  subjects,  I  shall  only  mention 
the  chief  points   to  be    considered  in  the  treatment.      We  must, 
the  first  place,  ascertain  in  what  directions  prisms  have  to  be  turned 
in  order  to  fuse  the  double  images,  and  whether  any  active  tendency 
exists  to  unite  the  images  if  they  are  closely  approximated.     We  find 
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day  or  two  after  the  operation  is  frequently  attended  with  a  good  deal 
of  difficulty  in  children  and  nervous  hysterical  women,  for  although  the 
prnnoorting  is  quite  painless,  yet  it  ia  often  regarded  by  the  patient  and 
his  friends  as  a  second  operation.  Where  it  is  absolutely  necessary  for 
the  success  of  the  operation  to  insert  a  suture,  I  never  hesitate  to  do  so, 
but  in  Graefe's  operation  this  is  the  exception,  whereas,  in  LdebreioVs 
it  is  the  rule. 


I  must  now  describe  the  method  in  which  certain  special  forms  of 
strabismus  should  be  treated,  The  question  sometimes  arises,  whether 
the  periodic  squint  which  is  caused  by  hypermetropia  should  be  ope- 
rated  on,  or  whether  it  is  to  be  corrected  by  the  use  of  suitable  convex 
glasses.  If  it  is  but  slight  in  extent,  glasses  may  suffice,  but  if  it  is 
considerable,  and  the  internal  rectus  is  very  strong,  tenotomy  should 
be  performed;  for  by  dividing  the  internal  rectus,  we  diminish  its 
power,  and  a  greater  exertion  of  this  muscle  will  consequently  be 
demanded,  in  order  to  bring  the  visual  line  to  bear  again  upon  the 
object.  This  extra  exertion  will  he  accompanied  by  an  increased 
power  of  accommodation,  as  was  the  case  before,  when  the  eye  squinted. 
lint  we  shall  now  have  an  increased  power  of  accommodation  with  * 
normal  position  of  the  visual  lineB. 

On  examining  such  cases  of  periodic  squint  with  prisms,  we  gene- 
rally find  that  the  internal  recti  muscles  are  abnormally  strong,  this 
preponderance  in  strength  extending  throughout  the  whole  field  of 
vision,  so  that  the  correct  position  of  the  visual  lines,  which  may  occur 
when  convex  glasses  are  interposed,  is  frequently  forced.  A  carefully 
performed  tenotomy  of  the  internal  rectus  muscle  is,  consequently, 
productive  of  very  favourable  results.  By  advising  an  operation  for 
this  form  of  periodic  squint,  I  do  not  propose  to  set  aside  the  use  of 
convex  glasses  for  the  treatment  of  the  hypermetropia  ;  I  only  think  it 
beneficial  to  balance  the  strength  of  the  muscles  of  the  eyeball,  and  to 
restore  their  normal  equilibrium,  for  this  will  be  accompanied  by 
increased  facility  and  comfort  in  the  use  of  the  eyes,  particularly 
prolonged  work  at  near  objects.  Whether  or  not  both  eyes  will  require 
to  be  operated  on,  will  depend  upon  the  amount  of  the  squint,  and 
relative  strength  of  the  internal  recti  muscles. 

I  believe  that  the  best  treatment  for  this  form  of  periodic  squint 
consists  in  a  careful  tenotomy  of  the  internal  rectus,  with  subsequent 
neutralization  of  the  hypermetropia  by  means  of  convex  glasses.  In 
some  cases,  the  question  may,  however,  arise,  whether,  by  operating 
upon  the  periodic  squint,  we  may  not  only  free  the  patient  from  the 
deformity,  but  also  obviate  the  necessity  for  spectacles ;  for,  after  the 
operation,  the  increased  exertion  of  the  Roeozniood&tkm  in  reading,  eta, 
will  be  unaccompanied  by  a  squint.     This  question  arises  chiefly  with 
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ill-effect  upon  the  cornea,  for  its  epithelial  layer  prevents  any  union 
between  it  and  the  tendon.  We  must  next  pass  on  to  the  tenotomy  of 
the  abductor.  A  large  squint-hook  having  been  passed  beneath  the 
t« -ndmi,  we  take  a  silk  thread,  carrying  a  curved  needle  at  each  end, 
and  thrust  one  needle  front  Rritbout  Inwmrda  through  the  lower  third 
of  the  tendon,  so  as  to  Mag  it  out  below  the  lower  edge;  the  other 
needle  is  then  fco  be  passed  in  the  same  way  through  the  upper  third 
of  the  tendon.     The   tree  ends  of  id  are  then  to  be  tied,  so 

that  the  snture,  which  is  situated  between  the  insertion  of  the  muscle 
and  the  hook,  will  include  the  two  external  thirds  of  the  tendon.  The 
tendon  is  next  to  be  completely  divided  behind  the  suture,  so  that  the 
latter  is  left  firmly  attach*  *tump.    The  <  \  b  is  then  to  be  rolled 

inwards  as  far  as  possible,  and  is  to  be  maintained  in  this  position  by 
the  threads,  which  should  be  fastened  tirinly  to  the  bridge  of  the  nose 
by  strips  of  plaister.  In  order  to  maintain  perfect  immobility  of  the 
eyes,  I  generally  bandage  up  the  healthy  eye.  Cold  water  dressings  are 
to  be  constantly  applied,  so  as  to  subdue  any  inflammatory  symptoms. 
The  threads  should  be  left  in  for  from  twenty  to  thirty  hours. 

The  following  is  Mr.  Critchett's  mode  of  operating : — All  the  parts 
covering  the  inner  side  of  the  globe  are  to  be  dissected  off  from  the 
sclerotic  (in  cases  in  which  a  former  operation  for  convergent  squint 
has  been  followed  by  secondary  divergent  strabismus),  including  con- 
junctiva, subconjunctival  fascia,  old  cicatrix  and  muscle,  with  the  con* 
densed  tissue  around  it.  The  surgeon  next  divides  the  external  rectus, 
and  finally  passes  sutures  through  the  flap  which  has  been  raised  at  the 
inner  side  of  the  eye,  first  excising  a  portion  of  conjunctiva,  and  stitches 
to  the  small  portion  of  conjunctiva  left  standing  at  the  inner 
edge  of  the  cornea.  In  this  way,  the  whole  muscular  layer  of  the 
internal  rectus  is  brought  forward.  I  have  found  this  operation  very 
successful  in  several  instances,  and  prefer  it  to  Von  Graefe's  on  account 
'  r  ease  and  certainty  with  which  the  tendon  of  the  muscle, 
whose  insertion  we  have  brought  forward,  is  kept  in  its  new  situation. 

Secondary  Strabismus  following  ten >  he  opponent,  should  be 

treated  in  the  same  way  as  that  consequent  upon  paralysis  of  the 
opponent  muscle ;  the  prognosis  is,  however,  more  favourable  than  in 

tkfae  latter  case. 
Dr.  Liebreich  has  favoured  me  with  the  following  communication 
respecting  his  method  of  performing  the  operation  of  re-adjustment 
He  says,  u  The  same  anatomical  considerations  which  led  me  to  devise 
a  modification  of  the  operation  of  tenotomy,  have  caused  me  to  modify 
the  operation  of  bringing  forward  the  insertion  of  the  muscle.  It 
appeared  to  me  to  be  especially  desirable  to  obviate  the  necessity  of 
excising  a  portion   of  eon,;  fruni  which  I   have  observed  con- 

siderable disadvantages  accrue.     I,  therefore,  operate  in  the  following 
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if  a  prism  is  held  with  its  base  upwards  or  downwards  so  as  to  produce 
diplopia,  far  the  double  images  cannot  be  fused  into  one,  as  the  eyes 
unable  to  unite  double  images  which  show  any,  but  the  very 
slightest,  difference  in  height.  This  is  a  much  more  delicate  test  than 
that  of  covering  one  eye  with  our  hand,  for  it  will  enable  us  to  detect 
degrees  of  deviation  of  the  visual  lines,  which  are  too  alight  to  be  appre- 
ciated by  the  eye.  But  in  many  instances  of  muscular  asthenopia  we 
find  that,  although  a  prism  with  its  base  turned  upwards  or  down- 
wards does  not  produce  divergence  at  a  distance,  yet  that  the  external 
rectus  is  able  to  overcome  a  prism  of  10°,  H°,  18°,  for  distance.  This 
power  (facultative  divergence),  as  Von  Graefe  points  out,  is  much  in- 
cased if  the  patient  is  ordered  to  wear  an  abducting  prism  for  a  day 
or  two  before  the  final  trial  is  made. 

We  find  that  the  normal  eye  is  generally  able  to  overcome  a  prism 
of  from  20°  to  30°  with  it*  base  turned  outwards,  and  one  of  6°  or  8° 
with  its  based  turned  inwards.     This  is  owing  to  the  fact  that  the 

iternal  rectus  is  much  stronger  and  more  exercised  than  the  external. 
But  very  few  persons  can  overcome  more  than  a  prism  of  1°  or  2°  with 
its  base  turned  upwards  or  downwards,  In  consequence  of  this,  diplopia 
will,  therefore,  be  produced,  the  visual  impulse  will  be  annulled,  and 

le  eye  yield  to  the  preponderating  influence  of  the  strongest  muscle. 
In  the  normal  eye  the  muscles  are  equally  balanced,  and  the  double 
images  will  only  show  a  difference  in  height,  standing  straight  one 
ibove  the  other.  But  if  either  the  internal  or  external  rectus  consider- 
ably exceeds  the  normal  standard  of  strength,  the  double  images  will 
not  only  show  a  difference  in  height,  but  also  a  lateral  difference.  If 
the  internal  rectus  is  insufficient,  the  eye  will  move  outwards  when  a 
prism  is  held  with  its  base  upwards  or  downwards,  and  there  will, 
consequently,  be  not  only  a  difference  in  the  height  of  the  double 
images,  but  they  will  also  be  crossed,  on  account  of  the  divergent 
squint.  We  may  then  easily  express  the  degree  of  insufficiency  by  the 
legree  of  the  prism  (base  turned  inwards)  which  is  required  to  bring 
the  double  images  one  above  the  other.  In  judging  of  the  presence  of 
insufii  rnal  recti   muscles,  WB  must  not  be  guided  by 

the  position  of  the   binocular  near  point,  for  youthful  myopes  may  be 

le  to  converge  for  even  2\  inches,  and  yet  there  may  be  a  consider- 
able disturbance  in  the  lateral  equilibrium  of  the  eyes.  Hence  Von 
yfe#  insists  upon  the  importance  of  carefully  estimating  the  lateral 
equilibrium  of  the  muscles  at  the  distance  at  which  the  patient 
generally  reads  or  writes,  this  being  best  done  in  the  following1 
manner : — A  dot  is  drawn  on  a  piece  of  paper,  and  is  bisected  by  a  very 
tine  vertical  line  (Fig.  90).     This  paper  is  placed  at  the  usual 

reading  or  writing,  and  the  patient  is  directed  to  regard  the  dot  with 
•  •  Kl   MonaUbl.,"  I860,  p.  217. 
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power  of  abduction.     In  these  experiment*  great  care  must  be  tu 
that  the  prisms  are  held  quite  horizontal,  for  any  difference  in  be 
renders  their  voluntary  fusion  extremely  difficult,  or  even  impossible. 
Von  Graefe  points  out  the  importance  ol  .%  and  correcting  the 

little  differences  in  the  height  of  the  double  images  which  sometimes 
exist  in  these  cases,  and  which  should  always  be  suspected  if  the  power 
of  abduction  is  very  small,  for  it  will  be  found  that  when  these  differ- 
ences in  height  are  equalized  by  a  suitable  prism,  the  power  of  ab- 
duction is  generally  often  very  greatly  increased.  We  must  also  be 
upon  our  guard  that  the  patient  does  not  suppress  (exclude)  the  one 
image,  for  in  this  way  he  may  apparently  overcome  excessively  strong 
prisms,  and  his  single  vision  may  altogether  MlfllitlfcJ  us  as  to  the 
necessity  and  extent  of  an  operation,  lieiuro  it  is  of  much  importance 
to  ascertain  in  all  cases  whether  or  not  the  patient  excludes.  If  the 
one  •  t   excluded,  we  tind  that  each  remiii  ijK>n 

the  object  when  the  other  ie  covered. 

Having  ascertained  the  strength  of  the  external  reeti  muscles  of 
each  eye,  we  may  next  led  that  of  the  internal  recti,  by  finding  the 
irest  prism  which  they  can  overcome  by  voluntary  convergence. 
Insufficiency  of  the  internal  recti  is  most  frequently  met  with  in 
cases  of  considerable  myopia.  The  reason  of  this  can  be  readily  tin* 
food,  if  we  remember  that  a  person  with  a  myopia  of  £  would  have 
to  hold  any  small  object  (a  book,  etc.)  at  a  distance  of  about  ,V\  This, 
however,  necessitates  a  considerable  degree  of  convergence  of  the  visual 
lines,  and  great  exertion  of  the  internal  recti  muscles.  After  a  time 
the  latter  become  fatigued,  symptoms  of  asthenopia  arise,  and  if  the 
work  is  persisted  in,  one  eye  deviates  outwards.  But  a  temporary  in* 
sufficiency  of  the  internal  recti  may  also  be  produced  by  severe  con- 
stitutional diseases,  which  greatly  weaken  the  system  (such  as  fe\. 
diphtheria,  etc),  but  it  disappears  when  the  patient  has  regained  his 
Btrength.  It  may  also  co-exist  with  hypermetropia,  and  its  presence 
should  always  be  suspected,  if  the  symptoms  of  asthenopia  persist  in 
spite  of  the  use  of  convex  lenses. 

The  disease  may  be  treated  in  various  ways,  according  as  our  pur- 
is  merely  to  alleviate  the  asthenopia,  or  to  cure  it.  It  may  be 
alleviated  by  the  use  of  concave  glasses  for  reading  and  working,  so 
that  the  patient  can  hold  the  object  at  a  distance  of  12"  or  14",  and 
thus  ft  much  less  degree  of  convergence.     Moreover,  the  use  of 

their  base  turned  inwards  will  relieve  the  internal  n 

but  the  fear  is  that,  from   want  of  sufficient  ex 

lould,  after  a  time,  become  still  weaker.     This  mode  of  using  prisms 

only  indicated  in  ti  r  cases  of  insnffiaii  i  there  is  only 

very  limited  power  of  abduction  for  distance,  so  that  there  is  a  risk 

of  producing  convergent  squint  by  a  tenotomy  of  the  external  rectus. 
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These  prisms   may  often  be  advantageously  combined  with  concave 
glasses. 

Again,  the  internal  recti  may  be  strengthened  by  frequent  exercises 
Vklth  prisms  (whose  base  is  turned  outwards).  The  object  (a  lighted 
caudle,  white  wand,  etc.)  is  to  be  placed  at  a  distance  of  6  or  8  feet, 
and  a  prism  with  its  base  outwards,  should  be  held  before  one  eye. 
Crossed  diplopia  will  be  produced,  and  in  order  to  overcome  this  the 
patient  will  voluntarily  squint  inwards.  The  strength  of  the  prisms 
may  be  gradually  increased,  but  should  not  be  too  strong  at  first, 
otherwise  the  internal  rectus  will  be  weakened  by  «>vtT-ex*  rtion.  If 
the  patient  is  short-sighted,  he  should  wear  concave  glasnes  when  he 
is  looking  at  the  object.  This  plan  of  treatment,  however,  requires 
much  patience  and  accuracy,  and  generally  soon  proves  irksome  to  the 
patient. 

The  best  mode  of  treatment  consists  in  the  division  of  the  external 
rectus,  for  we  thus  indirectly  strengthen  the  internal  rectns,  which  will 
have  a  less  resistance  to  overcome.  In  a  myopia  of  -J-,  our  chief  object 
must  be  to  enable  the  patient  to  converge  easily,  and  for  some  time, 
for  a  distance  of  about  -'H",  as  he  will  hold  the  print,  or  his  work  at 
about  bi"  or  6".  But  besides  this,  the  operation  has  the  great  and  im- 
portant advantage  of  materially  arresting  the  progress  of  the  myopia 
(Graefe).  For  this  iMfugiuuu ifl  much  accelerated  by  the  continued  effort 
of  convergence  wlii eh  |  patient  ;t fleeted  with  insufficiency  of  the  internal 
recti  is  obliged  to  make. 

But  great  care  and  circumspection  are  required  in  accurately  appor- 
tioning the  extent  of  the  operation  to  the  degree  of  the  disturbance  in 
the  lateral  equilibrium.  For  if  the  effort  of  the  tenotomy  is  excessive,  a 
convergent  squint — with  most  annoying  diplopia — will  be  produced  for 
distance,  which  will  be  very  awkward,  for  if  the  internal  rectns  be 
then  divided  to  remedy  this  convergence,  the  former  Insufficiency  for 
reading,  etc.,  will  be  reproduced.     To  guard  aga  i;  unfortm 

results,  the  pra  luminary  examination  as  to  the  power  of  abduction  for 
distance  must  be  very  carefully  made,  and  the  extent  of  the  operation  be 
entirely  apportioned  to  this,  and  the  after  treatment  must  also  be  sedu- 
lously attended  to.  Thus  Von  Graefe  lays  it  down  as  a  general  rule, 
that  if  a  prism  of  from  15°— 18°  can  be  overcome  for  distance  by  facul- 
tative divergence,  a  simple  tenotomy  should  be  performed.  If  the 
strength  of  the  prism  is  leBs  than  14°,  the  effect  of  the  operation  must 
be  more  or  less  diminished  by  the  application  of  a  conjunctival  suftn 
the  latter  including  the  more  conjunctiva,  and  being  tied  the  tighter, 
the  greater  the  effect  that  We  desire.  As  a  rule,  the  openilinn  is  not 
to  be  recommended  if  only  a  less  prism  than  8°  can  be  overcome.  But 
if,  in  a  case  where  one  of  12°  or  14°  can  be  overcome,  it  is  very  de- 
sirable to  divide  the  operation  between  the  two  eyes  in  order  to  gain  a 
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very  symmetrical  effect,  a  very  broad  piece  (2J'" — 3")  of  conjunctiva 
towards  the  onter  can  thus  must  be  included  in  the  suture,  and  the  latter 
very  firmly  tied.  If  the  abduct  ive  power  exceeds  a  prism  of  18°,  the 
operation  should,  as  a  rule,  be  divided  between  the  two  eyes;  but  if 
from  some  reason  this  is  not  desirable,  the  effect  of  the  tenotomy  may 
be  increased  by  applying  a  subconjunctival  suture  at  the  opposite 
(inner)  side  of  the  eyeball  (as  recommended  for  severe  cases  of  con- 
vergent squint,  p.  G35),  and  thus  rolling  the  eye  inwards. 

As  soon  as  the  patient  has  recovered  from  the  chloroform  narcosis, 
we  must  carefully  test  the  effect  of  the  operation,  and  ascertain  whether 
or  not  we  have  obtained  perfect  lateral  equilibrium  for  distance.  In 
order,  however,  to  avoid  being  misled  by  a  temporary  insufficiency  of 
the  operated  muscle,  we  must  not  hold  the  object  (which  is  to  be  about 
10'  off)  in  the  median  line,  but  about  15°  to  the  side  of  the  healthy  eye, 
and  as  much  below  the  horizontal  meridian.  A  prism  with  its  base 
led  downwards  is  to  be  held  before  one  eye,  and  the  double  images 
should  lie  straight  above  one  another  if  there  is  perfect  lateral  equili- 
brium, which  should  exist  directly  after  the  operation.  Only  in  certain 
instances  (according  to  Von  Graefe)  may  we  allow  slight  exceptions  to 
this  rule.  Thus,  if  the  case  was  just  on  the  verge  of  being  suitable  for 
an  operation  (i.e.,  if  the  abduction  power  =  a  prism  of  8°  or  9°),  a 
slight  divergence  of  a  prism  of  1°  or  2°  may  be  permitted.  Dy- 
ic  convergence  of  3*  must  be  considered  excessive,  and  must  be 
>rrected  by  a  suture.  If  the  effect  of  the  operation  ia  to  be  increased, 
ie  suture  may  be  relaxed  or  removed  ;  if  it  is  to  be  diminished,  the 
iture  must  be  applied,  or  made  to  inclnde  more  conjunctiva,  or  drawn 
tighter. 

Now  although  a  proper  examination  in  this  position  will  prevent  any 
convergent  strabismus  and  diplopia  in  the  median  line,  it  does  not  guard 
us  against  the  occurrence  of  diplopia  towards  the  temporal  side. 
Hence  we  must  also  test  the  defect  of  the  absolute  mobility  of  the  eye 
towards  the  side  of  the  divided  muscle,  and  such  a  defect  should  not 
exceed  2J'" — 3'",  if  the  power  of  abduction  equalled  a  prism  of  14°  ; 
or  1  J'"  if  the  latter  was  but  slight  (Graefe). 

Six  or  eight  hours  after  the  operation  there  is  generally  some 
increase  in  the  effect,  so  that  there  may  be  in  the  median  line  a  dynamic 
convergence  equalling  at  10'  a  prism  of  8° — 16°,  the  homonymous  diplo- 
pia commencing  beyond  3' — 4\  But  this  need  not  alarm  us  if  we  have 
accurately  tested  the  lateral  equilibrium  and  the  extent  of  the  want  of 
mobility  directly  after  the  operation.  This  increase  in  the  effect  is 
chiefly  due  to  the  tension  of  the  conjunctiva  by  the  blood  effusion.  If 
the  increase  is,  however,  too  considerable,  the  effect  of  the  tenotomy 
must  be  limited  by  a  fresh  suture. 

The  suture  should  remain  in  for  about  two  days.     If,  at  the  end  of 
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the  first  week,  the  effect  of  the  operation  is  found  to  be  considerably  too 
great,  the  wound  in  the  conjunctiva  must  be  re-opened,  the  slight 
adhesions  formed  by  the  tendon  gently  separated  with  the  sqnint-hook 
and  a  suture  applied.  If,  on  the  other  hand,  some  increase  of  the  effect 
is  desired,  the  patient  should  be  BuppHed  with  a  pair  of  strabismus 
spectacles,  which  are  so  constructed  that  that  half  of  each  glass  which 
corresponds  to  the  operated  eye  is  covered  with  court-plaister  or  paper, 
bo  that  he  is  obliged  to  look  considerably  to  the  other  side,  which  of 
course  puts  the  divided  muscle  more  on  the  stretch,  and  thus  increases 
the  effect  of  the  tenotomy.  Von  Graefe,  on  the  other  hand,  does  not 
deem  it  advisable  that  the  patient  should  be  directed  to  look  towards 
the  affected  side  during  the  first  few  days,  for  the  purpose  of  diminish- 
ing the  effect  ;  this  is  only  indicated  at  the  end  of  the  second  or  third 
week. 

If  it  is  subsequently,  at  the  expiration  of  a  few  weeks,  found  d 
able  to  increase  the  effect,  the  patient  should  be  furnished  for  distance 
with  the  proper  concave  glasses,  combined  with  addncting  prisms  (the 
base  turned  outwards)  so  as  to  practise  and  si  rengthen  the  internal 
recti  muscles. 

In  settling  the  question  as  to  which  eye  should  be  selected  for  ope- 
ration, we  mnst  be  chiefly  ruled  by  the  fact  whether  or  not  one  and  the 
same  eye  always  deviates  outwards  when  the  object  is  approximated, 
which  will  become  especially  apparent  if  the  object  is  held  above  the  hori- 
zontal meridian.  If  so,  this  should  be  selected.  If  the  deviation  alternn 
we  must  try  the  power  of  abduction  for  distance,  and  operate  upon  the 
eye  which  has  the  greatest  power  of  facultative  divergence.  If  here, 
again,  the  power  is  equally  balanced,  the  eye  should  be  selected  whose 
acuity  of  vision  is  the  worst  (Graefe).  If  the  facultative  divergence  is 
so  great  that  a  stronger  prism  than  18°  or  20°  can  be  overcome,  it  will 
be  necessary  to  divide  the  operation  between  the  two  eyes.  But  this 
demands  the  greatest  care,  and  should  never  be  done  at  the  one  sitting. 
First  the  one  eye  must  be  operated  upon,  and  then,  after  two  or  three 
weeks,  when  the  final  result  of  the  tenotomy  is  apparent,  the  operation 
must  be  performed  upon  the  other ;  special  care  and  attention  being 
paid  to  the  preliminary  and  subsequent  examinations  as  to  the  power  of 
abduction,  etc. 

When  the  insufficiency  is  but  inconsiderable,  and  the  power  of 
abduction  very  slight,  we  must  give  the  patient  (if  myopic)  concave 
spectacles  for  reading,  combined  with  the  proper  abdncting  prisma 
(base  turned  inwards)  ;  addueting  prisms  being  worn  for  distance  so 
to  exercise  and  strengthen  the  internal  recti  muscles. 


Chapter  XV. 
THE  LACHRYMAL  i 


1.— DISEASES  OF  THE  LACHRYMAL  GLAND. 

ion   of    Ote   lachrymal  gland    (Da>  Hit)  is    generally 

chronic  in  character,  and  gives  rise  to  a  more  or  leas  considerable,  firm, 
nodulated,  immoveable  swelling  at  the  upper  and  outer  margin  of  the 
orbit.  The  upper  portion  of  the  tumour  disappears  beneath  the  edge  of 
the  orbit,  but  can  be  readily  followed  if  the  tip  of  the  little  finger  is 
inserted  beneath  the  upper  and  outer  orbital  ridge.  The  skin  is  m> 
able  over  the  tumour,  and  the  upper  eyelid  is  somewhat  reddened  and 
puffy,  sometimes,  indeed,  the  redness  and  swelling  may  be  very  con- 
siderable, so  that  the  upper  eyelid  hangs  down  in  a  thick,  massive  fold 
over  the  lower.  The  conjunctiva  is  somewhat  injected  and  swollen, 
especially  at  the  retro -tarsal  fold,  and  there  may  also  be  consider:  iMr 
chemosis.  As  a  rule,  the  swelling  is  but  slightly  painful,  either  spon- 
taneously, or  to  the  touch ;  but  if  the  inflammation  is  very  acute,  the 
pain  may  be  severe,  and  extend  bo  the  corresponding  side  of  the  face 
and  head.     If  the  swelling  acquires  any  considerable  eyeball 

will  be  displaced  downwards  and  inwards,  and  its  movements  be 
impaired  in  the  opposite  direction.  The  inflammation  generally  runs 
a  very  chronic  and  protracted  course,  the  swelling  either  gradually 
undergoing  absorption,  or  chronie  suppuration  i  inuring.  But  if  the 
tumour  is  so  large  as  to  displace  the  eyeball,  or  to  impair  its  mobility, 
II  be  necessary  to  remove  it.  Sometimes  both  lachrymal  gland-* 
simultaneously  intlamed,  giving  rise  to  a  symmetrical  swelling  at 
the  upper  and  outer  edge  of  each  orbit.  In  rarer  instances,  the  inflam- 
mation assumes  an  acute  and  sthenic  eh  being  great  heat, 
redness,  and  swelling  of  the  part,  with  perhaps  a  rapid  formation  of 
pus,  so  that  the  disease  assumes  all  the  appearance  of  an  acute  abscess. 
The  latter  points,  the  skin  gives  way,  and  there  is  an  escape  of  pus,  wl 
may  continue  to  ooze  out  for  some  length  of  time;  subsequently  the 


•  Vide  Havne*  Wftltun,  ■  Med.  Times  and  Guette, 
"  Kl.  Moi»tibUM  1866,  p.  I 
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Opmag  doses,  the  inflammatory  products  become  absorbed,  and  the 
swelling  gradually  disappears.  Sometimes,  however,  the  aperture 
remains  patent,  and  a  minute  fistulous  opening  is  established,  through 
which  the  tears  ooze  forth.  The  fistula  may  also  occur  in  chronic  anp- 
puration  of  the  gland,  being  situated  either  on  the  external  skin  or  on 
the  conjunctival  surface.  Such  fistulas  prove  extremely  obstinate  and 
intractable  in  the  treatment,  and  if  the  aperture  should  become  acci- 
dentally stopped  up,  severe  inflammatory  symptoms  may  supervene. 

Inflflfurnnf  i.  »ii  i  if  i  he  lachrymal  gland  may  be  due  to  cold,  or  to  a  trau- 
matic origin.  It  may  also  supervene  upon  chronic  inflammation  of  the 
conjunctiva  or  cornea.  Yon  Graefe  mentions  cases  in  which  chronic 
swelling  and  congestion  of  the  gland  were  produced  by  the  protracted 
nsti  of  a  compress  bandage,  the  retention  of  the  tears  in  the  gland 
probably  exciting  irritation. 

In  chronic  dacryo-adenitis  we  may  endeavour  to  produce  absorption 
of  the  inflammatory  products  by  the  local  application  of  ointments  con- 
taining iodide  of  potassium,  iodine,  or  mercury ;  or  by  painting  tinc- 
ture of  iodine  over  the  part.  In  the  acute  form,  hot  cataplasms  and 
leeches  should  be  applied,  and  if  suppuration  threatens,  a  free  incision 
should  be  made  into  the  swelling.  The  same  is  to  be  done  if  pus  is 
formed  in  chronic  cases. 

Simple  hypertrophy  of  the  lachrymal  gland  is  a  rare  affection,  and 
may  occasionally  be  somewhat  difficult  to  diagnose  with  certainty.  It 
may  ensue  upon  repeated  inflammatory  attacks,  or  occur  spontaneously, 
and  is  most  frequently  met  with  in  children;  indeed  it  may  even  be 
congenital.  This  condition  is  particularly  characterized  by  the  extreme 
slowness  with  which  the  swelling  increases  in  size,  and  the  absence  of 
all  redness,  pain,  or  other  inflammatory  symptoms.  The  tumour  ia 
rin-innseribed,  more  or  less  firm,  elastic,  and  nodulated,  and  may  in 
time  acquire  so  considerable  a  size,  as  to  displace  the  eyeball  and  cur- 
tail its  movements.  Attempts  should  be  made  to  disperse  it  by  the 
application  of  iodine,  mercurial  ointment,  etc.;  but  these  remedies 
generally  prove  unavailing  and  recourse  must  be  had  to  operative 
interference. 


Ctsts  of  the  lachrymal  gland*  (Dacryops)  are  of  very  rare  occur- 
rence, and  present  the  appearance  of  a  little  tumour,  varying  in  size 
from  1  NiiinlJ  bean  to  a  hazel  nut,  in  the  upper  and  outer  portion  of  the 
and  extending  back  beneath  the  edge  of  the  orbit.  If  at 
all  considerable  in  size,  it  is  at  once  observable  to  the  eye,  and  readily 
so  to  the  touch.     On  everting  the  lid,  there  is  noticed,  close  beneath 

•   Yicl,    |   'irv   iiili<rmting   i»|*»r  cm  tint  fubjoot  by  Mr.  Hulke,  "  R.  L. 

R*p, 


DISEASES  OF   THE  LACHRYMAL  GLAND. 


651 


the  conjunctiva,  a  bluish- pink,  semi-transparent.,  elastic,  and  somewhat 
fluctuating  swelling,  consisting,  perhaps,  of  several  nodulated  segments 
of  varying  size.  It  springs  still  more  into  view,  if  the  lid  is  retracted 
and  pressed  in  a  downward  direction.  The  swelling,  moreover,  in- 
creases suddenly  and  markedly  in  size  if  the  patient  cries,  or  the 
secretion  of  tears  is  stimulated  by  the  application  of  some  irritant  to  the 
conjunctiva. 

The  cyst  is  generally  due  to  the  stoppage  of  one  or  more  of  the 
excretory  ducts  of  the  gland,  so  that  the  tears  are  retained,  and  dit»t. 
the  portion  of  the  duct  aud  gland  above  the  p«»mt  ut  which  the  ub.<t 
tion  is  situated.  The  dact  is  sometimes,  however,  patent-,  so  that  the 
tears  may  slowly  ooze  out,  and  the  cyst  be  emptied  by  pressure.- 
An jord  ng  to  Schmidt, f  the  disease  is  sometimes  congenital.  The  best 
mode  of  treatment  is  to  establish  an  artificial  opening  on  the  inside  of 
the  conjunctiva,  so  that  a  free  exit  may  be  afforded  for  the  escape  of 
the  tears.  For  if  an  attempt  is  made  to  remove  the  cyst  entire,  we 
shall  generally  fail,  as  its  wall  is  very  delicate,  and  the  tumour  is  very 
apt  to  recur.  Moreover,  there  is  much  fear  of  leaving  a  small,  fistulous 
opening,  which  may  prove  extremely  obstinate  and  intractable  in  the 
treatment.  Weckcr  has,  however,  lately  recorded  a  successful  case  of 
removal  of  a  dacryope.  J  An  artificial  opening  of  sufficient  size  may  be 
gained  by  simply  making  a  linear  incision  of  from  1J'"  to  2"'  in  extent, 
and  keeping  it  patent  by  passing  a  probe  every  day  along  its  edges, 
until  the  latter  have  become  cicatrized.  Or  again,  Von  Graefe'e§  plan 
may  be  adopted,  of  passing  a  fine,  threaded,  curved  needle  through  the 
aperture  of  the  duct  (if  this  is  patent)  and  carrying  it  along  the 
anterior  wall  of  the  cyst  to  a  distance  of  about  2"',  at  which  point  it  is 
to  be  again  brought  out,  so  that  a  bridge  of  the  anterior  cyst  wall  of 
about  2'"  in  extent  is  included  within  the  thread,  which  is  to  be  tied  in 
a  loose  loop.  The  intermediate  bridge  may  either  be  allowed  to  slough 
through,  or  may  be  divided  at  the  end  of  a  few  days,  and  thus  an  arti- 
ficial opening  will  he  established,  through  which  the  lachrymal  secretion 
can  flow  off*. 

Fistula  of  the  lachrymal  gland  is  occasionally  observed,  and  may 
ensue  upon  dacryops  or  an  acute  or  chronic  abscess,  or  be  due  to  a 
traumatic  origin,  supervening  upon  some  injury  of  the  gland  or  some 
operation,  as  for  instance  the  opening  or  removal  of  a  cyst.  The  fistu- 
lous opening  is  generally  extremely  minute,  only  admitting  perhaps  the 
point  of  a  very  fine  bristU-.  Through  this  little  aperture  the  tears  ooze 
Blowly  forth,  and  their  quantity  increases  wilh  the  augmentation  of  the 
secretion  of  the  lachrymal  gland  during  any  mental  excitement,  or 


Von  Ontte,  "  A.  f.  O.,"  ui.  2.  1 
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irritation  of  the  eye  from  dust  or  wind,  astringent  applications,  etc. 
The  affection  often  proves  somewhat  obstinate  and  intractable.  The 
edges  of  the  fistulous  opening  may  be  touched  with  a  fine  point  of 
nitrate  of  silver,  after  the  edges  have  perhaps  been  first  pared  ;  or  the 
obliteration  may  be  attempted  by  the  gal  va  no- cans  tie  apparatus.  Again, 
we  may  succeed  in  occluding  it  by  freshening  the  edges  of  the  aperture, 
and  then  closing  it  with  a  fine  suture.  Sometimes,  however,  severe 
inflammatory  symptoms,  followed  by  the  formation  of  pus,  ensue  upon 
the  healing  or  blocking  up  of  the  fistulous  opening,  recurring  again 
and  again  with  great  severity.  Alfred  Graefe*  narrates  a  case  of  this 
kind,  in  which  he  was  finally  obliged  to  excise  the  lachrymal  gland,  in 
order  to  cure  the  disease  and  relieve  the  patient  of  this  constant  suf- 
fering and  annoyance.  Mr,  Bow  man t  succeeded  in  curing  an  obstinate 
and  long  established  external  fistula  of  the  lachrymal  gland,  by  estab- 
lishing an  artificial  opening  on  the  conjunctival  surface  by  a  Bmall  seton, 
and  then  fluffing  t lit-  external  aperture. 

Various  kinds  of  tumour  are  met  with  in  the  lachrymal  gland,  but 
by  far  the  most  frequent  are  those  of  a  sarcomatous  nature.  Whereas, 
cancer  is  of  very  rare  occurrence,  and  is  probably  always  secondary, 
extending  from  the  neighbouring  tissues  to  the  gland.  KnappJ,  how- 
ever, reports  a  case  of  hypertrophy  of  the  lachrymal  gland  with 
carcinoma. 

Sometimes  the  secretions  of  the  gland  may  undergo  chalky  de- 
generation and  dacryolitba  be  formed. 

Extirp'itinn  of  the  lachrymal  gland  may  have  to  be  performed  for 
hypertrophy  or  chronic  inflammation  of  this  organ,  if  it  produces  much 
disfigurement  or  displacement  of  the  eyeball.  It  has,  however,  been 
lately  strongly  recommended  as  a  cure  for  very  obstinate  and  severe 
cases  of  lachrymal  disease.  This  operation  has  been  particularly 
practised  by  Mr.  Zachariah  Laurence  for  the  latter  class  of  diseased, 
and  a  full  description  of  the  mode  of  operating  will  be  found  in  Lis 
paper  upon  the  subject.§  The  patient  having  been  placed  under  the 
infill*  nee  of  chloroform,  the  surgeon  is  to  divide  with  a  scalpel  the 
skin,  muscle,  and  fascia  over  the  upper  and  outer  third  of  the  orbit,  to 
the  extent  of  about  an  inch,  so  as  freely  to  enter  the  orbit  at  the  situa- 
tion of  the  lachrymal  gland.  The  latter  may  easily  be  felt  with  the 
tip  of  the  little  finger,  as  a  small,  hard  body*  If  there  is  any  difficulty 
in  finding  the  gland,  Mr.  Laurence  recommends  that  the  external  com- 
missure of  the  lids  should  be  at  once  divided  by  a  horizontal  incision, 
which  should  meet  the  outer  extremity  of  the  first.  Thus  a  triangular 
flap  will  be  formed  with  its  apex  outwards,  and  the  gland  can  be  more 
readily  reached.     The  latter  is  then  to  be  firmly  seized  with  a  sharp 

•  "A.  f.  0.,"  Tiii,  1,  279.  t  "  R-  L.  O.  H.  R*p.t"  1,  288. 
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hook,  drawn  forth,  and  carefully  excised.  Tolerably  free  haemorrhage 
generally  ensues,  but  this  cau  be  readily  arrested  by  the  application  of 
a  stream  of  cold  water.  The  wound  ia  to  be  closed  with  fine  silver 
wire  sutures  ;  this  should  not,  however,  be  done  until  all  bleeding  has 
ceased,  otherwise  there  may  be  extensive  extravasation  of  btootl  into 
the  cellular  tissue  of  the  upper  lid. 


2.— STILLICLDrUM  LACRYMARUM  (EPIPHORA). 

Although  the  term  epiphora  is  generally  applied  to  every  kind  of 
"  watery  eye,"  this  is,  Btrictly  speaking,  erroneous,  and  hence  it  should 
only  be  used  in  those  cases  in  which  there  is  an  undue  secretion  of 

I,  and  of  the  mucus  MCTOtod  by  the  conjunctiva;  so  that  the 
canal  iculi  cannot  curry  the  tears  off,  but  they  flow  over  the  lids  and 
cheek.     The  epiphora  may  be  due  to  some  irritation  conveyed  to  the 

.vymal  nerves  from  the  conjunctiva  or  cornea.  Thus,  if  a  foreign 
body  ii  lodged  on  the  conjunctiva  or  cornea,  a  considerable  degree  of 
lachrymal  ion  at  once  takes  place.  The  same  occurs  in  many  of  the 
inflammations  of  the  eye,  more  especially  phlyctenular  ophthalmia,  the 
d liferent  forms  of  corneitis,  and  also  in  some  of  the  morbid  changes 
of  the  deeper  tissues  of  the  eyeball.  Mental  emotion  will  also  p 
duce  it.  The  degree  of  lachrymation  will  of  course  vary  with  the 
nature  aud  intensity  of  the  morbid  process,  and  also  according  to  indi- 
vidual circumstances.  From  this  condition  we  must  distinguish  that 
in  which  there  is  no  hypersecretion  of  tears,  but  the  lachrymation  is 
due  to  an  impediment  or  obstruction  to  their  efflux  through  the  lachry- 
mal passages.  ThiB  is  termed  utU  >mm"  In  such 
cases  the  tears  collect  at  the  corner  of  the  eye,  causing  the  patient 
frequently  to  wipe  his  eyes  ;  or  else  they  slowly  flow  dr.  ip  by  drop  over 
the  edge  of  the  lower  lid,  which  gradually  becomes  sore,  red  and 
swollen,  from  the  constant  moistening.  This  irritable  condition  of  the 
lids  then  tends  still  more  to  increase  the  lachrymation,  and  to  alter 
the  position  and  the  structure  of  the  puncta  and  canal  iculi.  The  eyes 
often    become  very   irritable,   the   patients  complaining  much  of 

itant  pricking,  heat,  and  itching  in  them,  which  is  much  aggra- 
vated by  reading,  writing,  etc.,  and  by  any  exposure  to   bright  light, 
wind,  or  dust.     If  the  true  nature  of  this  irritability  of  the  eye  and  of 
the  lachrymation  ia  overlooked,  very  nl^finate  and  intractable  inflam- 
D  of  the  edge  of  the  lid  and  of  the  conjunctiva  may  ensue,  which 
its  defiance  to  every  form  of  collyrium  or  topical    application,  but 
\  yields  if  the  inip«  the  lachrymal  apparatus  is  removed, 

and  the  stillieidium  cured.     The  obatructiun  to  the  efflux  od 
may  be  situated  at  any  point  r>\'  the  lachrymal  canal,  in  the  puncta,  the 
canalculi,  the  sac,  or  the  nasal  duct. 
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We  sometimes  notice  in  elderly  persons,  or  after  a  severe  illness, 
that  the  orbicularis  palpebrarum  is  so  much  relaxed,  that  the  tears  arc 
no  longer  propelled  by  it  into  the  puncta,  but  that  they  collect  in  the 
central  portion  of  the  lower  lid,  which  is  sunk  down  and  somewhat 
everted,  in  the  form  of  a  little  pouch  or  hollow.  In  such  cases,  the 
fluid  does  not  readily  pass  into  the  puncta,  even  although  these  may  be 
patent.  This  relaxation  of  the  orbicularis  is,  in  elderly  persons,  often 
due  to  atrophy  of  the  orbital  cellular  tissue,  and  perhaps  of  the  orbicu- 
laris muscle. 

The  puncta  lacrymalia  may  undergo  certain  changes  of  position 
and  form,  or  even  become  obliterated.  In  their  normal  position,  they 
are  turned  directly  inwards  towards  the  eyeball,  so  that  the  tears 
whirl i  collect  in  the  lacus  lacrymarnm  near  the  caruncle  may  be 
readily  guided  into  the  puncta  and  canalicnli,  thence  to  make  their 
way  through  the  lachrymal  sac  and  nasal  duct.  Now  when  the 
position  of  the  punctum  is  changed,  so  that  instead  of  being  just  suffi- 
ciently inverted,  it  stands  erect  or  is  everted,  the  tears  can  no  longer 
enter  it,  but  must  collect  in  the  corner  of  the  eye  and  overflow  the  lid, 
and  a  very  slight,  perhaps  almost  imperceptible,  displacement  will 
suffice  for  this.  It  has  already  been  stated  that  this  constant  moisten- 
ing of  the  lids  soon  makes  them  very  irritable,  swollen,  and  inflamed, 
which  will  tend  still  more  to  evert  the  punctum.  This  malposition  of 
i\w  punctum  is  most  frequently  met  with  after  diseases  which  cause  a 
shrinking  of  the  external  skin  of  the  eyelid,  as  for  instance  eczema,  or 
inflammation  of  the  edge  of  the  lid,  ectropium,  etc.  Also,  if  the  con- 
jnnctiva  or  caruncle  are  much  swollen  or  bypertrophied,  bo  that  the 
edge  of  the  lid  is  somewhat  pushed  away  from  the  eye.  Small  tumours 
or  cysts,  situated  close  to  the  punctum,  may  also  produce  it.  On  the 
other  hand,  the  malposition  of  the  punctum  may  not  consist  in  its 
being  everted,  but  in  the  edge  of  the  lid  and  punctum  being  turned  in, 
which  may  occur  when  the  eye  is  much  sunken  in  the  orbit.  This 
faulty  position  of  the  punctum  is  very  frequently  overlooked.  The 
punctum,  and  a  portion  of  the  canaliculus,  may  also  be  dilated  and 
hnve  lost  its  contractility,  appearing  in  the  form  of  a  prominent  nipple, 
so  that  the  entrance  of  the  tears  is  rendered  difficult.  Or  again,  the 
punctum  may  be  greatly  contracted  in  size,  or  even  quite  obliterated, 
having  become  covered  by  a  layer  of  epithelium.  This  is  apt  to  be 
the  case  in  very  chronic  inflammation  of  the  conjunctiva  and  edge  of 
the  eyelid,  in  which  the  secretions  are  altered  and  diminished,  and  a 
thin  layer  of  desiccated  epithelium  is  formed  over  the  free  edge  of  the 
lid  and  the  punctum. 

The  best  mode  of  treating  malposition  of  the  punctum — whether 
it  be  erect,  everted,  or  turned  in — is  by  Mr.  Bowman's  operation  of 
slitting  up  the  punctum  and  the  canaliculus,  and  thus  changing  the 
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closed  into  an  open  channel,  into  which  the  tears  can  gain  ready 
entrance.     This  little  operation  may  be  performed  in  vnriona  wayB,  and 
although  it  appears  simple  and  easy  enough,  yet  it  sometimes  requires 
a  certain  degree  of  nicety  and  care  to  perform  it  quickly  and  with 
Buccess,  more  especially  if  the  patient  is  timid  and  restless.     Let  us 
suppose  that  the  lowur  puuetum  of  the  right  eye  is  to  be  divided.     The 
patient  should  be  seated  with  his  head  supported  against  the  back  of  an 
arm-chair,  or  the  chest  of  the  surgeon.     The  latter  should  then,  stand* 
ing  behind  the  patient,  introduce  a  very  fine  sharp-pointed  grooved 
director  (Fig.  91)  vertically  into  the  punctum,  and  then,  turning  it 
horizontally,  he  should  run  it  (with  the  groove  upwards)  along 
the  canaliculus  as  far  as  the  inner  edge  of  the  lachrymal  sac.  *****  91* 
Whilst  the  director  is  passing  along  the  canaliculus,  the  skin 
of  the  lower  eyelid  should  be  put  tightly  on  the  stretch,  by 
being  drawn  outwards  and   somewhat  downwards  with  the 
forefinger  of  the  left  hand.    Otherwise,  if  the  lining  membrane 
of  the  canaliculus  is  swollen  or  lax,  it  may  become  tucked  up 
in  front  of  the  director,  and  thus  somewhat  impede  its  pro- 
gress*    When  the  point   of  the  director  has  reached  the  fur- 
ther end  of  the  canaliculus,  the  instrument  is  to  be  taken  in 
the  left  hand,  between  the  forefinger  and  thumb,  the  lower  lid 
being  at  the  same  time  put  upon  the  stretch  by  the  ring  finger 
of  the  same  hand.     The  patient  being  then  directed  to  look 
upwards,  the  point  of  a  cataract  knife  (held  between  the  fore- 
finger and  thumb  of  the  right  hand,  the  ring-finger  of  which 
is  at  the  same  time  to  raise  the  upper  lid)  is  inserted  into  the 
punctum  and  its  edgo  ran  along  the  groove  of  the  director  to 
the  inner  wall  of  the  sac,  so  that  the  lower  canaliculus  may  be 
slit  up  to  its  whole  extent.     If  the  patient  is  very  timid  and 
reBtless,  and  nips  his  eyelids  very  firmly  together,  the  aid  of 
an  assistant   is  generally  required.     To   obviate    this,   some 
surgeons  employ  a  very  fine  pair  of  straight,  blunt-pointed 
scissors,  the  one  blade  of  which  is  to  be  inserted   into  the 
punctual  and  run  along  to  the  extremity  of  the  canaliculus, 
which  should  be  at  the  same  time  put  upon  the  stretch,  and 
then  divided  at  one  sharp  cut.     I   myself  prefer   Bowman's 
narrow  probe-pointed  canaliculus  knife  to  any  other  instru- 
ment.    It  should,  however,   be   made  very  narrow,  and  its 
probe- point  be  very  small,  otherwise  it  may  be  difficult  to  enter  it  if 
the  punctum  is  very  minute.     In  such  a  case,  the  latter  should  first  be 
somewhat  dilated  with  the  point  of  the  director,  and  thi«  will  generally 
suffice  for  the  ready  admission  of  the  point  of  the  knife,  which  should 
then  be  run,  with  its  sharp  edge  upwards,  along  quite  up  to  the  extremity 
of  the  canaliculus,  and  the  latter  be  divided  along  its  whole  course  by 
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the  canaliculus  is 


r  hat  from  bee*  to  point.     Can  should  be 

to  it*  fail  extent    For  sfitttng 
tins  knife,  or  the  groused  director 
cataract  knife,  may  eleo  be  em  ployed,  although   I  get 
Weber's  bea*>po«nted  knife  for  this  purpose.     In  srWtrng  tine  ins 

cutting  portion  of  the  blade,  ere  not  made  too  large,  els 
will  be  experienced  is  inserting  it  into  the  upper  poactem,  and 
it  along  the  canaliculus.     The  beak  point  should  be  paeeed  well 
into  the  sac,  so  that  the  upper  canaliculus  may  be  divided  to  iu« 
extent.     The  bleeding  which  follows  the  slitting  np  of  the 
is  generally  bat  very  Blight,  and  when  it  has  ceased,  the  film  of 
cosgnlnni  should  be  remored  with  a  small  pair  of  forceps,  from 
whole  length  of  the  wound,  and  a  little  olive-oil  be  applied  to 
latter,  so  as  to  prevent  its  closing.     Moreover,  it  is  advisable  to  pa 
director  along  the  incision  every  day  for  a  few  days,  so  as  to  keep  this 

Hut  the  canal i culi  may  also  be  contracted,  or  partially  or  wholly 
I  '-rated,  their  passage  being  narrowed  by  a  swollen  and 
coi)'  i  lie  lining  membrane,  or  from  cicatricial  changes  which 

latter  has  undergone,  in  consequence,  perhaps,  of  preceding 
lion.  Bosh  cicatrices  are  most  frequently  met  with  after  a  granular 
a  of  the  lining  membrane,  for  the  granular  inflammation  may 
extend  from  the  conjunctiva  into  the  canal,  and  even  into  the  lachrymal 
sac.  The  cicatrices  may,  however,  be  of  traumatic  origin,  having 
been  perhaps  produced  by  wounds  or  burns,  or  by  the  bruising  and 
tearing  of  the  canal  caused  by  a  cltunwy  and  rude  passage  of  the  probes, 
ffwollen  and  turgid  condition  of  the  canaliculus  is  due  either  to 
an  iriflammnt  '  from  the  conjunctival  or  the  lachrymal 

sac,  or  may  be  caused  by  the  presence  of  some  foreign  body  within  it, 
such  as  an  cyiash,  a  dacryolith,  or  a  small  fungus.  Although  the 
stricture  may  exist  at  any  point  of  the  canaliculi,  it  is  most  frequently 
situated  at  the  Bpot  where  the  latter  open  into  the  sac. 

Should    the    low  inn    be   obliterated    (atresia)    and   quite 

on  the  moat  careful  search  (aided  by  a  magnifying  lens),  an 

n   of  Mr,   Streatfeild*  may  be  performed  ;  viz.,  after 

the  upper   pt&OfoOl   sad   canaliculus  have  been  divided,  a  tine  director 

tablv  benf  be  pasMcd  by  this  aperture  into  the  inferior  cana- 

<»ugh  the  lower  punctum;  if  not,  the  lower 

canaliculus  can  easily  be  laid  open  upon  it.     This  operation  will  also  be 

able  in  those  eases  in  which  the  lower  punctual  and  a 

The  converse  may  also  I 

need  by  the  lower  pnnctum,  and  brought  out 

•      R.  L.  O.  H.  Hep./'  iii,  4. 
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by  the  upper,  These  operations,  however,  often  require  considerable 
dexte 

If  the  canaliculus  is  only  narrowed,   it   should  bo  well  laid  open  in 

manner  above  direeted.     If  the  Rtricture  exists  at  flit    rink   <»! 
sac,  and  is  linn  and  contracted,  it  should  bo  freely  divided  withueanula 
knife,  which  is  to  be  Introduced  sheathed,  and  then,  when  it  has  am1 
Opposite  the  point  of  stricture,  the  sheath  is  drawn  back,  and  the  blade 
uncovered.     This  instrument  is  best  introduced  by  the  upper  canaliculus, 
which   should  have  been  previously  divided;  or  the  stricture  may  be 

led  with  Weber9!  knife.  After  the  division,  the  strietnre  must  be 
treated  hy  the  use  of  probe*  I  shall  return  to  this  subject  and  to  these 
instruments  in  treating  of  stricture  of  the  lachrymal  passages.  If  the 
lower  canaliculus  (owing  to  a  swollen  and  thickened  condition  of  tho 
lid)  remains  everted,  even  after  h:i  Q   divided,  Mr,  Critchttt* 

advises  that  a  portion  of  the  posterior  wall  "It  he  canal  should  be  seized 
and  snipped  out  with  with  scissors,  "  thus  effecting  the  treble  objects  of 
drawing  the  canal  more  inwards  towards  the  caruncle,  of  forming  a 
reservoir  into  which  the  tears  may  run,  and  of  pi  j  any  reunion 

I  he  parts,"  But  if  the  whole  or  the  greater  jmrtion  of  the  lower 
canaliculus  is  obliterated,  it  will  be  different.  In  such  cases,  if  the 
]>:itiLTit  is  troubled  with  epiphora,  the  upper  canaliculus  should  he  fr- 
slit  open  along  its  whole  extent,  so  that  the  tears  may  gain  an  easy 
entrance.  But  if  this  should  not  suffice,  and  the  lower  canal  be  only 
partially  obliti rated,  we  should  endeavour  to  pass  back  a  very  fine 
grooved  director  from  the  Opening  in  the  upper  canaliculus  into  tho 
lower  one,  and  lay  this  open  upon  the  din 

3.— INFLAMMATION   OF  THE   LACHRYMAL  SAO 

(DACRYOCYSTITIS). 

This  disease  is  frequently  very  acute  in  character,  and  is  then 
accompanied  by  intense  pain,  which  extends  to  the  corresponding 
side  of  the  head  and  face,  and  there  is,   mo:  it  en   market!  eon- 

lional  distnrbanco  or  feverishness.  The  Bkin  over  the  region  of 
hrymal  sac  and  its  vicinity  becomes  swollen,  red,  and  glistening, 
and  an  oval  swelling  of  varying  size  appears  at  this  spot.  The  inflam- 
matory swelling  often  also  extends  to  the  eyelids  and  face.  The  former 
become  very  puffy  and  axlematous,  so  that  they  are  only  opened  with 
difficulty,  and  then  it  i>  perhaps  noticed  that  the  conjunctiva  is  injected 
and  swollen,  and  that  there  is  a  certain  degree  of  chemosis.  From  this 
great  swelling  of  the  lids  and  fac<  <se  assumes  somewhat  the 

appearance  of  erysipelas  of  the  face,  for  which  it  might  indeed  be  mis- 

•  Lectures  on  tbf  Pi*****  of  the  Lachrymal  Apparatus,  ■  Lancet,"  1863,  rol,  n. 
p.  697. 
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taken  by  a  superficial  observer.  The  swelling  is  often  very  sensii 
the  patient  involuntarily  shrinking  back  from  any  attempt  to  toucl 
If  the  inflammatory  symptoms  are  but  moderate,  the  sensitiveness  is 
mnch  less  marked,  and  on  exerting  a  certain  degTee  of  pressure,  we 
may  be  able  to  press  out  a  small  quantity  »>f  pus  through  the  puncta,  or 
it  may  pass  down  the  nasal  duct.  The  swelling  and  thickening'  of  the 
lining  membrane  of  the  passages  may,  however,  be  so  considerable,  as 
to  prevent  the  exit  of  any  discharge.  Moreover,  the  opening  into  the 
sac  may  have  become  somewhat  displaced,  on  account  of  the  u welling  of 
the  lining  membrane  and  the  enlargement  of  tin*  cavity  of  the  sac,  and 
thus  offer  another  obstacle  to  the  escape  of  the  contents. 

But  when  the  inHammatory  swelling  has  somewhat  subsided,  and 
tho  size  of  the  ducts  is  thus  increased,  the  discharge  may  often  be 
very  freely  squeezed  out  of  the  puncta,  welling  up  at  the  inner  angle 
of  the  eye  and  flowing  over  the  lid.  Together  with  tbe  pain,  the 
patient  experiences  a  feeling  of  dryness  and  weight  in  that  sido  of  the 
nose ;  and  if  the  disease  has  been  preceded  by  blenorrhcea  of  the  sac, 
or  a  stricture  in  the  lachrymal  passage^  there  is  always  a  i 
history  of  the  pre- existence  of  a  more  or  less  considerable  and  obstinate 
epiphora.  In  the  acute  inflammation  of  the  sac,  the  onset  of  the 
disease  is  generally  very  rapid  and  intense,  reaching  its  acme  in  the 
course  of  a  few  days.  It  may,  howi irer,  be  more  protracted  and  chronic 
in  its  course,  and  all  the  inflammatory  symptoms  be  less  marked 
severe.  It"  the  disease  is  left  1o  itself,  we  find  that  the  swelling  gains 
in  size,  the  fikin  over  it  becomes  thinner  and  thinner,  a  dist  Hog 

of  fluctuation  is  experienced,  and  finally  the  abscess  makes  a  spon- 
taneous opening  through  the  skin,  and  a  considerable  amount  of  pus 
escapes.     The  perforation  is  rapidly  followed  by  a  great  diminution   in 
the  intensity  of  the  inflammatory  symptoms.     For  some  time  matter 
will  continue  to  ooze  out  through  the  opening,  but  finally  the  latter 
may  close  and  cicatrize  firmly,  and  the  disease  become  cured;  or  there 
may  remain  a  chronic  inflammation  of  the  sac,  which  often  proves  very 
obstinate   and   intractable.       Fresh    inflammatory  exacerbations    may 
Bupervene,  pus  be  again  collected,  and  thus  a  relapse  take  place.      In 
rare  instances,  the  inflammation  is  so  severe  as  to  destroy  the  lining 
membrane  of  the  sac,  ami  the  latter  may  thus  become  obliterated      Or 
again,  the  aperture  in  the  skin  may  scab  <-vrr.  pus  become  again  col- 
lected in  the  sac,  and  force  its  way  once  more  through  the  opening ; 
this   perhaps   occurring   again    and    again,    until   finally  a    fistul. 
opening  is  left,  through  which  a  thin  mucopurulent  discharge  and  the 
tears  constantly  ooze.     In  yet  other  cases,  the  sac  may  undergo  uln 
tion  at  one  point,  and  the  matter  escape  into  the  neighbouring  eolhihir 
tissue,  thus  giving  rise  to  a  secondary  sac  or  pouch,  perforation  a 
finally  take  place,   and  a  fistulous   opening   be   established,  leading 
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(perhaps  by  a  long  track)  alum.     In  some  instance*, 

there  are  several  Bach  pouches  burrow  ir:  h  the  skin  in  differ 

directions.  They  are,  however,  generally,  only  Met  with  in  the  chronic 
form  -cystitis. 

Inflammation  of  vmal  sac  is  often  doe  to  an  extension  of 

the  inllMmmatiou  of  the  mneous  lining  of  tin.*  nostril  to  the  nasal  dact 
and  the  sac,  or  downwards  from  the  conjunetiva  and  canaliculus. 
Hence,  it  may  supervene  upon  nasal  catarrh,  or  conjunctivitis  (more 
especially  the  granular  form).  It  may  also  follow  Uniorrhcea  of  the 
sac.  Periostitis  and  caries  of  the  nasal  bones,  more  especially  in 
persons  of  a  scrofulous  or  syphilitic  diathesis,  may  likewise  produce  it. 
It  Bnmetimes  occurs  as  a  primary  affection,  being  then  generally  due  to 
exposure  to  cold  and  wet.      It  is   often  stated   tlm  las  is  a 

iVrtjruiit  doom,  luit  it  would  rather  appear  that  the  latter  disease  is  tlie 
efl'ect,  and  not  the  cause. 

Our  vt  in  treating  these  cases  must  be  directed  towani 

establishment  of  a  free  and  ready  exit  for  the  discharge.     This  is  beat 
done  by  dividing  the  punctura  and  canaliculus  quite  into  the  sac.     If 
tin-  opening  iate  the  IfttUg  is  somewhat  contracted,  I  am  in  the  habit  of 
upper  eaj  s  knife,  and  then  passing 

latter  into  the  sac,  and  freely  incising  In  this  way  a 

very  free  opening  is  obtained,  through  which  tl  ts  of  the  sac 

can  be  readily  emptied,  for  a  slight  pressure  upon  the  latter  will  suffice 
to  cause  the  escape  of  the  pus.  A  probe  may  then  be  passed,  so  as  to 
i1il;iO'  t  he  neck  of  the  sac  and  the  nasal  duct.    But  if  the  mucous  lining 

infill  inflamed  and  swollen,  it  is  wiser  to  abstain  from  too  mueh 
meddling  fiad  |*  robing,  as  this  only  tends  to  irritate,  and  excite  fresh 
infiii  having  been  obtained  for  the  discharge,  the 

pain  and  inflammatory  symptoms  soon  subside,  and,  moreover,  all 
danger  of  perforation  is  prevented.  Indeed,  by  at  once  employing  * 
mode  of  treatment,  we  may  often  avert  tins  danger,  even  when  the  skin 
over  the  swelling  has  already  become  very  thin.  To  aid  in  allaying 
kinmation,  warm  poppy  fomentations,  or  a  leech  or  two  may  be 
applied.  But  if  the  disease  has  advanced  so  far  that  perforation  is 
imminent,  the  sac  should  be  freely  laid  open  with  a  scalpel,  and  the  pus 
evacuated.      The  incision   should    run   in   a   downward  and  outward 

turn,  and  bo  sufficiently  large  to  permit  of  the  ready  escape  of 
discharge.  A  narrow  strip  of  lint  should  be  inserted  into  the  sac,  so 
as  to  keep  the  wound  open  for  a  few  days,  and  allow  of  the  draining 
off  of  the  matter.  A  warm  poultice  is  to  be  applied  after  the  operation, 
and  frequently  changed  for  the  first  day  or  two.  When  the  inflam- 
mation has  considerably  abated,  the  canaliculus  should  be  divided 
and  a  probe  passed  into  the  nasal  duct,  so  that  a  free  passage  may  be 
made  for  the  discharge  and  the  tears.     The  opening  into  the  sac  will 
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this,  it  is  well  to  inject  the  sac  with  waif 
ootid  the discharge,  and  then  *  weak  astringent  inyec 
u.  gr.  ii — it,  or  Alum  gr.  ij,  Aq.,  dint.  Jj)  should  be 
will  dimmish  the  inflammatory  swelling  nnd  secretion  of 
Thti  injection  should  be  mod  every  day,  or 
Otter  day.  according  to  circumstances,  tod  will  generally  aooo 
very  considerable  improvement.     Ita  strength  ahonld  gradnnDj  be 
tnmmd.     Variom  ki  nd*  of  jryringes  have  been  devised  for  thb 
bat  the  bent  ti  a  small  graduated  glass  syringe  holding  about   half  an 
ounce.     I  am  in  the  habit  of  employing  one  made  for  me  by 
Weiss,  which  differs  somewhat  from  that  in  ordinary  nee.     The 
ment  consists  of  two  separate  parts,  the  canala  and  the  syringe. 

The  silver  cannla  is  of  the  sue  of  Bowman's  No.  6  probe,  am 
about  t  hree  inches  in  length.     At  the  top  is  a  cross  bar,  by  which  it 
be  easily  held  and  directed,  and  beyond  this  bar  is  a  portion  of 
robber    tubing    about    1  j-inch   in  length,   ending  in  a   silver 

which  the  nozzle  of  the  syringe  fits  firmly.     The  advantage  of  the 
I  ubing  is,  that  when  the  canala  is  passed  quite  down  tut 
the  nanal  duct,  the  patient  can  lean  forward  with  his  nice  orer  a 
he  surgeon,  standing  in  front  of  the  patient,  can  bend  the 
rabbi  forward   to  the  necessary  iud  readily  insert 

«yringe,  and  thus  inject  the  fluid  without  any 
Whereas  with  the  ordinary  silver  cannla  it  is  often  difficult  to  do 
on  account  of  the  prominence  of  the  brow*     The  fitting  of  the  nc 

Mtnulft  \ty  a  plain  mount  is    much  better    than  by  a 
because  if  the  screw  sticks  a  little,  or  the  patient  is  restless,  the 
membrane  of  the  lachrymal  passages  may  easily  be  bruised  in  the 
deavonr  to  screw  the  nozzle  on*     The  instrument  is  to  be  used  in  the 
following  manner: — The  canula  is  to  be  passed  down,  by  the  upper  or 
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lower  canaliculus,  through  the  sac  into  the  nasal  duct,  and  allowed  to 
remain  there  for  five  or  ten  minutes,  bo  as  to  dilate  the  passage.  The 
patient  being  then  directed  to  lean  his  face  well  forward  over  a  basin, 
the  nozzle  of  the  syringe  is  gently  inserted  into  the  canula,  and  the 
fluid  slowly  injected,  which  will  flow  out  through  the  nostril  into  the 
basin.  Whilst  injecting,  the  surgeon  should,  with  his  left  hand,  HMQ 
the  canula  by  the  cross  bar,  and  slowly  withdraw  it,  so  that  the  fluid 
may  come  in  contact  with  every  pari  of  the  duct  and  sac.  The  flrst 
injection  should  consist  of  water,  in  order  to  wash  away  the  discharge, 
the  canula  should   then  be  re-ii  i.  and  the  astringent  injection 

be  used.  Mr.  Bowman  employs  a  small  india-rubber  ball  syringe,  but 
fcfat  stream  from  this  is  often  too  weak  to  force  its  way  through,  if  the 
lining  membrane  of  the  sac  and  duct  is  greatly  swollen,  or  the  stricture 
very  firm.  If  the  case  proves  very  obstinate,  ami  the  pntieut  cannot 
possibly  submit  t<>  a  lengthened  course  » it"  treatment,  and  is  yet 
anxiously  desirous  to  be  relieved  of  the  complaint,  it  may  be  necessary 
to  iortroy  the  sac,  but  such  a  course  should  only  be  followed  in  very 
rare  and  exceptional  instances.  I  shall,  however,  return  to  tin*  subject 
ti  treating  of  blenorrhcea,  and  of  obstinate  strictures  of  the  duct 
and  sac. 


4.— BLENORRIKKA  OF  THE  SAC  (MUCOCELE). 

This  disease  is  often  developed  very  slowly  and  insidiously,  coming 
on  without  the  patient  being  almost  aware  that  there  is  anything  the 
matter,  except  perhaps  a  little  epiphora,  and  a  slight  and  occasional 
swelling  in  the  region  of  the  lachrymal  sac,  accompanied,  if  the  la 
is  pressed,  by  a  little  oozing  out  of  turbid,  viscid  discharge,  which, 
passing  over  the  cornea,  dims  the  sight.  The  swelling  of  the  sac 
varies  c  !y  in  size  and  hardness*     It  is  generally  elastic  and 

linn,  and  the  skin  somewhat  red;    I  ing  out   the  discharge,  the 

tip  of  the  linger  sinks  a  little  into  the  skin.  The  distension  of  the  sac 
undergoes  considerable  alterations,  varying  with  the  changes  in  the 
temperature,  and  the  cxjHJstire  to  which  the  patient  subjects  huu- 
As  long  as  the  win  bar  is  warm  and  dry,  the  patient  may  be  quite  free 
from  any  trouble,  but  as  soon  as  he  exposes  himself  to  a  cold  bleak 
wind  or  a  damp  atmosphere,  the  sac  becomes  inflamed  and  swollen,  the 
ry,  and  on  pressure  up.m  the  sac,  a  copious  discharge 
wells  up  thr.  niLrh  the  puncta.     The  frequent  recurrence  or  long  eiisU 

■  'lis  condition    leads  to   a   thickened  and  villous  state  of  the  lining 

membrane  of  the  sac  and  ducts,  and  the  secretion  becomes  more  thick 

and  muco-purulent  in  character.     If  it  constantly  regurgitates  through 

puncta,  these  and  the  canalieuli  may  become  somewhat  dilated. 

Stricture  of  some  part  of  the  nasal  duct,  or  of  the  canaliculus  near  its 
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opening  into  the  sac,  if  it  has  not  already  occurred,  will  generally  soon 
supervene. 

In  some  cases,  the  sac,  instead  of  being  thickened  and  hypertrophied, 
becomes  thinned  and  greatly  distended  ;  being  tilled  with  a  thin,  glairy, 
viscid  fluid  which  flows  down  the  nasal  duct,  or  oozes  np  through  the 
pun< 

iorrhcea  of  the  lachrymal  sac  is  almost  always  met  with  as  a 
secondary  affection,  being  often  consecutive  upon  an  inflammation  of 
the  Schneiderian  membrane,  which,  ascending  along  the  nasal  duet, 
has  reached  the  sac.  Hanoi  nasal  catarrh,  and  periostitis  or  caries  of 
the  nasal  bones,  are  not  unfrequent  cruises  of  the  disease.  Or  it  may 
supervene  upon  inflammation  of  the  conjunctiva  (more  especially 
granular  ophthalmia),  or  of  the  edge  of  the  lid.  Malposition  or  < 
traction  of  the  puncta,  or  a  narrowing  or  stricture  of  the  lachrymal 
canal,  also  often  produce  it.  Indeed,  obstructions  in  the  lachrymal 
passages,  either  above  or  below  the  sac,  are  very  fruitful  sources  of 
blenorrhcea.  This  disease  is  therefore  often  met  with  in  cases  in  which 
there  is  a  narrowing,  obliteration,  or  eversion  of  the  puncta;  or  a 
contraction  or  stricture  of  the  canaliculus  or  of  the  nasal  duct,  which 
may  be  due  to  inflammatory  swelling  of  the  lining  membrane,  or  to  the 
presence  of  cicatrices.  Polypi  or  other  growths,  which  by  compression 
narrow  or  obstruct  the  duet,  may  also  give  rise  to  it.  Perseus  in 
whom  the  root  of  the  nose  is  very  flat  and  broad,  and  the  eyes  far 
apart,  are  very  subject  to  diseases  of  the  lachrymal  apparatus,  on 
account  of  the  diminution  of  the  antero-posterior  diameter  of  the  diiet. 
But  the  same  thing  may  occur,  as  Arlt  and  Wecker  point  out,  if  the; 
nose  is  very  prominent  and  narrow,  so  that  the  passage  is  much  nar- 
rowed laterally.  Blenorrhcea  of  the  sac  often  supervenes  upon  acute 
inflammation  of  the  latter,  which,  after  having  perhaps  caused  repeated 
perforation  and  escape  of  the  discharge,  passes  over  into  a  state  of 
chronic  inflammation,  accompanied  by  a  thinnish  mucopurulent  dis- 
charge. Acute  inflammatory  exacerbations  recur  every  now  and  1 1 .  ■ 
and  a  more  or  less  extensive  and  firm  stricture  of  the  lachrymal  or 
nasal  duct  is  almost  always  present. 

Only  in  very  rare  instances  do  we  find  that  the  disease,  if  1* 
itself,  undergoes  any  considerable  or  permanent  improvement,  much 
less  a  cure.  For  even  in  spite  of  the  best  and  most  patient  treatment, 
it  often  proves  very  obstinate  and  intractable.  The  lining  membrane 
of  the  sac  and  duct  becomes  hypertrophied  and  swollen,  and  often 
undergoes  extensive  cicatricial  changes,  being  transformed  into  a  fibro- 
tendinous  tissue,  and  the  discharge  becoming  thin,  glairy,  and  viscid, 
or  in  some  cases  of  a  thick  gluey  character  (Stellwag). 


Strictures  <>/  the  lachrymal  passages  vary  very  considerably  in  extent, 
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firmness,  and  situation.  Their  moat  frequent  seat  is  the  point  where 
the  canaliculi  open  into  the  sac,  or  where  tlu-  latter  passes  mto  the 
nasal  duct ;  but  they  may  also  be  situated  at  a  lower  part  of  the  duot, 
and  hence  tin  fcy   of  always   passing   the  probe  through   tliu 

whole  length  of  the  latter,  in  order  that  we  may  ascertain  whether  any 
stricture  exists  at  its  lower  portion*  If  the  stricture  be  due  to  a 
thickened,  swollen  condition  of  the  lining  membrane,  and  if  it  be  con- 
siderable in  extent,  it  will  oppose  a  certain  degree  of  obstruction  to  the 
passage  of  the  probe,  and  will  embrace  the  latter  firmly  and  closely, 
but  will  yield  to  the  gentle  yet  steady  pressure  of  the  instrument.  The 
dense  cicatricial  stricture  nflbrds  a  more  obst  sistance,  and  it 

may  be  difficult  to  pass  even  a  very  small  probe,  without  employ 
considerable   degree  of  force.     The   symptoms   to  which   a  strut  nre 
gives  rise,  are,  epiphora,  UworrlMBfl  or  inttami  if  the  sac,  and  a 

glairy,  viscid  or  mucopurulent  discharge. 

The  first  and  fundamental  principle  in  I  of  blenorrhcea 

of  the  sac  and  stricture  of  the  lachrymal  passages  is,  to  divide  one  or 
both  puueta  and  cnnaticuli,  and  to  pass  a  pmbe  down  through  the 
nasal  duct.  The  mode  of  dividing  the  puncta  and  the  canaliculi  1ms 
been  already  described.  The  probes  which  are  best  edapted  tor  cathe- 
terization, are  those  of  Mr.  Bowman,*  which  are  made  of  silver,  and 
of  six  i  siices.    No.  1  is  very  small,  like  a  fine  hair  probe  ;  No.  6 

is  about  ^  of  an  inch  in  d  Mr.  Piidgin  Teale,  of  Leeds,  re- 

commends a  bulbed  probe,  which  is  als«»  I  by  Mr.  Critehett,t 

who  thinks  that  it   pusses   n,  ily,  and  is  |gM    apt  fed  I.u  1 1  ate  tho 

HI  lining,  OX  to  muke  a  (alee  passage.  I,  as  a  rule,  use  Mr.  Bow- 
man's probes,  but  frequently  employ  a  considerably  larger  size  than 
N  6.  The  instrument  is  to  be  introduced  in  the  following  manner : — 
The  end  of  the  probe  having  been  slightly  bent,  so  that  it  may  pass 
more  readily  forward  into  the  nasal  dnci  \  should  be  inserted 

vertically  into  the  lower  pnnetum,  the  skin  being  at  the  same  fcisu  put 
on  t  he  stretch,,  and  then  passed  horizontally  along  the  opened  canaliculus 
until  its  extremity  readies  the  inner  wall  of  the  sac,  which  is  easily 
recognised  by  its  pfMOnfcing  a  hard,  bony  obs  tract  ion  to  tlie  BTOb*.  The 
s  then  to  be  turned  vertically,  the  convexity  of  the  bend  looking 
backwards,  and  slowly  and  gently  passed  into  the  sac;  when  the  latter 
f  the  ina  slightly  altci*ed,  the 

point  being  directed  som»  what  outwards  and  forwards,  so  that  it  may 
rea4lily  pass  into  the  nasal  dt;  I    it  is  to  be  pushed  until 

it  readies   the  floor  of  the  noHo.     \Vl  lining  membrane  of  the 

sac  and  of  the  duct  is  much  swollen  an.l  hypertrophied,  it  is  somi 
rather  difficult  to  find  this  entrance,  as  it  may  be  somewhat  displaced 
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turn*:'!  forwar'l?!  and  outwards,  and  the  internal  palpebral 
iif/;irri<:rit.  divi'J<:'l  «-.ijU:Mtarjtou>?l v,  with  a  slightly  sawing 
rri'«y':rfif;fit.  It  will  U:  f«-!t  to  jrrat'5  a  little,  and  its  division  is 
f'/ll'#w«'d  hy  rnonr  or  Icwt  'v/pi«/UH  blf^ciing.  This  having  been 
» I* /ii«t,  a  proh*:  Hhould  U:  p;ihi(rd  down  to  ascertain  the  exact 
Mitijution,    nature,    un<l    extent    of   any   existing  stricture.* 
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Weber  uses  for  this  purpose  I  graduated  bi-couical  sound  (Fig.  93), 
which   inowmet  lly  in  size  from  the  point  upwards.     This 

is  to  be  forced  through   ti  ure,   if  the   hit ter  readily  yields ;  if 

this  is  not  the  case,  but  the  lining  membrane   is  much   swollen  and 


Bfe  » 


i  untuned,  it  is   better  to  postpone   the  probing  for  a  few  days,  until 
inilammatory  swelling   has  subsitL  i    which   end, 

■  and  of  astringent  lotions  are  to  be  employed. 
The  internal  palpebral  ligament  may  also  be  divided  with  Bowman's 
canula  knife;  the  upper  canaliculus  is  to  be  freely  slit  np,  and 
I  hen   the  point  of  the  knife  is  to  be  passed,  si  into  the  sac, 

the  sheath  withdrawn,  and  the  ligament  divided  subcutaneoualy  ;  or 
the  director  und  cataract  knife  may  be  used.      Weber's  knife  will,  how- 

,  be  found    m  nient    for   this   purpose.     The  opening  into 

1  he  sac  may  also  be  widened  with  Hots-man's  dilator,  the  blunt  blades 
of  which,  in  separating   hke  tho.se  of  scissors,   dilate  the  into 

the  sae. 

For  some  years  past,  bougies  of  laminaria  digitata  have  been 
used  by  several  surgeons  of  eminence.  They  were  first  introduced 
for  this  purpose  by  Mr.  Conner,  and  have  been   extensively  employed 

him  and  Mr.  Oritchdtt  1  have  also  often  used  them  with  marked 
success  in  cases  of  very  obstinate  strict  u  a  peculiar  advantage 

consists    in    their    imbibing    the    fluid    in    the    lachrymal    passages, 

I  swelling  up  to  double  and  tn  hie  their  original  size.  Hut  there 
is  the  danger  that  they  may  swell  np  la  such  mi  extent  Isyond  the  point 
of  stricture,  that  the  dilated  bulbous  part  can  only  be  drawn  back 
through    the    sti  i  the    expense    of    much    contusion  or  even 

liberation  of  the  lining  membrane  at  this  point,  or,  what  is  still  worse, 
that  m  the  great  effort  to  extract  the  probe  it  may  break  short,  and 
have  to  be  excised.     The  best  mode  of  obviating  Iticulties,  and 

:ue  time  to  produce  a  slow  and  gradual   dill  is  to 

draw  buck  the  ptobfi  ■  very  Idtle  at  intervals  of  a  minute  of  ID,  in  > 
that  it  may  not  have  time  fco  -well  np  considerably,  l« 
By  this  gradual  i,  the  latter  will,  D  he  gently  dilated 

by  the   enla;  uing  this    m.  I    \/y  always 

being  extremely  careful  to 

ness,  1   fa  tit  from  their  employment     Their  use, 

however,  requires  so  much  sup-  it  is  somewhat  difficult  to 
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Warlomont,  even  severe  and  obstinate  cases  are  thus  immediately 
and  permanently  cared.  The  favourable  action  of  this  operation 
appears  to  be  chiefly  due  to  its  affording  a  very  free  exit  bo  fabfl 
contents  of  the  sac.  As  the  operation  is  very  painful,  eh h no  form,  or 
the  nitrous  oxide  gas  should  be  given.  1  have  tried  the  operation  in 
numerous  instances,  with  varying  success.  In  only  one  case  did  I 
obfo&D  B  and  permanent  cure;  in  most  of  the  others  consi«l«  r- 

able  benefit  was  derived,  but  the  operation  had  subsequently  to  be 
supplemi -nt« d  by  the  on  usional  use  of  probea,  or  Weber's  sound,  and 
of  injections,  which  subsequently  led  to  favourable  results.  In  a  few 
instances  I  have  found  that  iftfff  ■  time  the  nasal  duct  was  gTOfttlj 
contracted,  almost  as  if  th.  am  fad  btwOMfl  swollen,  so  tliat  the 

probe  was  very  firmly  grasped,  and  could  only  be  passed  with  difficulty 
at  first.     On  the  whole,  1  lm\  e  found  most  benefit  from  Stilling 
tiou  in  cases  of  obstinate  chrouic  blem  the  no,  ucrompanicd 

by  a  copious  secretion  of  mneo-puruleir  ml   but  a  slight 

stricture.  In  such,  its  favourable  action  appears  to  be  principally  due 
to  its  atfording  a  permanent  ami  very  free  exit  1  the 

sac. 

Dr.  Herzcnstein  proposes  the  forcible  dilatation  of  the  stricture,  on 
the  principle  of  Mr.  Barnard  Holt's  dilatation  of  stricture  of  the 
u  re  th  !-.i. 

We  sometimes  find  that  the  alterations  in  the  lining  membrane  of 
the  sac  are  so  great,  that  they  persist  even  after  the  passage  of  the  tears 
is  unobstructed  ;  and  then  it  may  be  necessary  to  have  recourse  to  some 
direct  treat  ment  of  the  sac.  Thus,  if  the  latter  is  not  only  much  dilated, 
but  also  thickened  and  secreting  much  mucopurulent  discharge, 
Mr.  Bowman  has  dissected  out  the  anterior  half  of  the  thickened  sac. 
Mr.  Ciikhett  has  treated  such  cases  successfully  by  laying  open  the  sac, 
and  destroying  a  portion  of  the  interior  with  potassa  cum  oalce.  As 
this  condition  of  the  lining  membrane  of  the  sac,  as  well  as  the  con- 
siderable dilatation  of  the  latter,  are  to  a  gi  oued  and 
increased  by  the  constant  flow  of  the  tears  into  the  sac,  We! 
remedied  this  by  producing  an  eversion  of  the  punetum,  80  that  the 
tears  cannot  flow  into  the  canaliculus ;  thus  causing  t  I  ollcct  in 
rated  by  the  lower  lid  being  slig]  •  d  away 
Eton  the  eyeball.  He  gains  this  end.  by  passing  a  needle,  armed  with 
a  stout  thread,  throng  n  and  muscle  close  to  the  punetum,  end 
bringing  it  out  again  a  little  fun1  irds,  so  as  to  embrace  the 
punetum  and  a  small  fold  of  the  skin  within  the  suture,  which  is  to  be 
tightly  knotted.  This  wdl  readily  produce  a  sligh  urn,  and 
beneficial  effect  of  preventing  the  entrance  of  the  tears  ink)  ih>- 
lachrymal  sac  will  generally  be  already  evident  within  J  t  hours 
•  M  KL  MonaUbL,"  1865, 
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afterwards.  I  have  sometimes  gained  great  benefit  in  such  cases  from 
the  application  of  a  firm  compress  bandage  over  the  sac,  which  pre- 
vents the  entrance  of  the  tears.  This  mode  of  treatment  is  also  of 
great  use  in  those  cases  in  which  the  sac  is  much  thinned  and  dilated, 
and  secretes  a  large  quantity  of  thin  glairy  discharge.  Mr.  Critch* 
has  devised  an  ingenious  little  truss,  so  as  to  keep  up  a  gentle  and  con- 
tinuous pressure. 

If  the  stricture  is  very  mm  and  dense,  and  there  is  much  tendency 
for  it  to  close  after  the  removal  of  the  probe,  a  style  may  be  passed  into 
the  duct  by  the  slit  canaliculus,  and  left  in  for  a  few  days.  The  upper 
portion  is  to  1m-  very  thin  aud  bent  at  a  very  aente  angle,  so  as  fco 
benl  over  the  lower  lid,  Quu  treeprng  the  other  portion  inftiu.  The  bent 
portion  may  also  be  made  so  thin  and  small,  that  it  will  lie  along  the 
opening  made  in  the  lower  punct  inn.  and  thus  be  invisible.  Air.  Bowman 
first  introduced  this  mode  of  treatment,  and  it  is  often  attended  with 
success,"  but  in  some  cases,  the  style  sets  up  a  considerable  degree  of 
irritation,  and  may  even  give  rise  to  ulceration  if  it  is  left  in  too  long. 
The  size  of  the  style  should  be  gradually  increased  as  the  stricture 
yields,  until  it  has  attained  dimensions  considerably  larger  than  Bow- 
man's probe  No.  6.  Dr.  Greenf  recommends  leaden  styles  for  this  pur- 
pose, as  they  readily  adapt  themselves  to  any  irregularities  in  the 
direction  and  curve  of  the  nasal  duct.  The  smaller  sizes  are  made 
tubular,  and  contain  a  steel-wire  stilet,  which  renders  them  sufficiently 
rigid  for  introduction,  Jaesche  has  likewise  employed  leaden  Btyles  for 
several  years,  J  The  old-fashioned  style,  which  used  to  be  inserted  into 
the  nasal  duct  through  an  external  opening  in  the  sac,  has  fallen  into 
well-merited  and  almost  entire  disuse. 

In  very  severe  and  obstinate  cases  of  chronic  inflammation  of  the 
sac,  accompanied  perhaps  by  ulceration  and  periostitis,  and  a  severe 
stricture  or  even  closure  of  the  duct,  cases  which  resist  every  mode  of 
treatment  and  prove  a  great  and  constant  source  of  annoyance  and 
trouble  to  the  patient,  it  may  bo  necessary  to  obliterate  the  sac.  This 
is  also  indicated  if  the  patient  cannot  remain  under  medical  care 
for  a  sufficient  length  of  time  to  lead  to  any  reasonable  hope  of  benefit 
by  the  usual  mode  of  treatment,  and  is  yet  very  anxious  to  be  relieved 
from  this  very  troublesome  affection.  But  this  operation  should, 
I  think,  be  only  adopted  in  very  exceptional  cases,  which  have  resisted 
every  other  means  of  treatment.  For  it  is  surprising  what  a  degree 
of  improvement  may  often  be  attained  by  treating  these  cases  with 
patience  and  care,  although  it  must  be  confessed  that  a  \erj  long  time 

•  Lectures  on  Diseases  of  Lachrymal  Apparatus,  "  Lancet,"  1SM-,  1.  148. 
T  Transact  Julia  of  American  Ophthahnologieal  Sucictv,  second  Annual  Meeting, 
1809,  p.  15. 

X  "  KL  Monatsbl./'  Aug.,  1869.  p.  tt  I. 
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is  but  too  frequently  required   •  lisfa    improvement  takes  place. 

Obliteration  of  the  sne  is,  moreover,  only  indicated  it'  the  natural  secre- 
li«>n  of  tin-  tears  is   not   consid.  -Tare   nearly  entirely 

■  1  off  by  evaporation,   otherwise,   great    and    annoying  epiphora 
remains  after  the  opera  t 

Various  methods  of  destroy  i  Og  sed  and  recom- 

mended.     At  one  time,  the  actual  cautery  was  extensively  em  pi 
for  this  purpose,  but  lately   the  gnlvano-caustic  apparatus  has  been 
largely  substituted  for  it.     The  sac  is  to  be  opened    I  incision, 

which  is   to  extend  llkewi  gb   tlie   tendo-oculi    into    the    upper 

portion  of  tlie  sac,  which   forms  a  eul  de   sac  above  the  and 

tli.e  ut.     When  the  In-  je  has  ceased,  tin  lij.h 

of  i he  wonnd  are  to  be  kept  apart,  by  Manfmli's  specnlum,  which  is, 
moreover,  provide!  With  B  nt   the  cheek  from  be 

burnt,  and  then  the  actual  cautery,  or  the  gulvano-caustie  apparatus, 
Can  be  applied.      I  I'  these,  various  caustics  are  often  eniplo 

e.£.,  nitrate  of  silver,  butter  of  antimony,  potassa  c.  calce,  perehloride 
of  iron,  etc.  I  m yself  prefer  the  nitrate  of  silver,  which  1  first  saw 
employed  for  this  purpose  with  great  success  by  Von  Gracfe.  It  is 
easily  manageable,  very  safe,  and  leaves  the  smoothest  and  least  un- 
sightly ei  mpting  to  destroy  the  sac, 
the  puneta  and  eanaliculi  must  always  be  Hist  obliterated,  so  as  to  stop 
the  entrance  of  tears  into  <  (herwise  their  admission  will  pre- 
vent, or  at  least  greatly  retard,  the  adhesive  inflammation  and  ohlitera- 

i  of  the  sac.     The  best  method  of  closing  the  puneta  and  eanaliculi 

is  to  pass  into  them  a  very  fine  probe,  coated  with  nitrate  of  silver,  or 

a  thin  hot  wire,  which  will  set  up  adhesive  infl:itnniatn< u,  thus  oblife- 

:,  and  closing  icnli.     When  this  end  has  been 

>ined,    the  sac  must  be  laid  open  to  its  whole  extent   by  a  free 
inei  muddy  cleansed  out.  |  fchs   bleeding  has  entirely 

ceased,  the  walls  of  the  sac  should  be  tomhil  with  f  silver. 

Dotd  OOinprOdsei  should  be  appl  be  inflammatory  symp- 

toms.    The  nitrate  oi  should   be  used  several  times,  at  inter- 

vals of  about  pi thetium  is  formed.     Or  at  the  cud 

of  forty-eight  hours  the  thick  eschar  slwnld  he  completely  removed, 
and  a  small  firm  compress  be  aj  M  as  to  bring  its  raw 

surfaces  together,  a  tirm  bandae^    h  the   compress,    in 

order  to  keep  it  M 

Dr,  Pagenstecher  strongly  recommends  the  chloride  of  zinc  , 
(1  part  zinc,  chlorid.  to  3  parts  of  starch),  which  he  uses  extensively 
for  the  obliteration  of  the  MO.     He  divides  both  eanaliculi   (with  a 

ihar  knife  made  for  this  purpose  by  in  such  a  manner  that 

the  incisions  meet  in   front  of  the   cunitu  l<\      When  all  blec 
ceased,  he  inserts  into  the  sac  a  small  portion  of  the  paste  (abont  th«- 
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size  of  a  split  pea,  this  varying,   however,  according  to  the  dimenM 
of  the  sac)  wrapped  in  a  thin  layer  of  charpie  or  cotton  wool ;  a  thick 
layer   of  charpie  being  pushed   in   after  it  in  order   to    prevent   any 
escape  of  the  escharotie  on  to  the  conjunctiva.     The  paste  is  to  remain 
in   for  24-  hours.     At   the   end  of  two  or  three  weeks   I  will 

generally  be  found  to  be  obliterated  by  adhesive  inflammation.  Dr. 
Pagenstecher  has   been  latterl j  induced  to   p  M iteration  of  the 

sac  more  frequently  than  in  former  years,  not  only  on  account  of  the 
relapses  which  sometimes  occur  after  the  treatment  by  probing,  hut 
more  especially  by  the  fact  that  be  n  ith 

chronic  blcuorrhcoa  of  the  sac  are  exposed  to  the  greatest  dangers, 
being  exceptionally  prone  to  suppuration  of  the  cornea  if  they  should 
become     perchance    afFected    with    corneitis    profunda,     suppurai 
corneitis  with  hypopyon,  etc.     He  states  that  when  the  atmosphere  is 
dry  and  very  hot,  the  secretions  of  the   lachrymal   sac  become  J 
readily  decomposed,  :uid  if  an  *  ted  with   chronic  blenorrhcea  of 

the  sac  should  then  meet  with  an  injury,  producing  perhaps  only  a 
slight  abrasion  of  the  corneal  epithelium,  it  is  almost  always  followed 
by  a  very  dan.  form  of  come 

At  the  Ophthalmologic*]  Congress,  held  at  Heidelberg  in  1868, 
Dr.  Berlin  narrated  several  cases  of  very  obstinate  and  severe  disease 
of  the  sac,  in  which  he  obtained  a  successful  result  by  extirpation  of 

the  litter, 

In  severe  and  intractable  cases  of  epiphora,  inflammation  of  the 
sac,  etc.,  the  extirpation  of  the  lachrymal  gland  has  been  strongly 
nrgi  ml  surgeons,  more  especially  by  Mr.  Zachariah  Lauren 

wl...  has  practised  it  extei  it  has  also  been  employed  by  Mr, 

Garter,  Dr.  Taylor,  Mr.  Windsor,  and  others. 


LA  OF  THE  LACHRYMAL  SAC.   ETC. 

nderstood  a  communication  between  the  lachrymal 

sac  or  passages  and    I  nal  integument.     I  have  already  men- 

when    speaking   of   the    inflammation  of  the   sac,    that   after 

-  ■   r,  a  more  or  less  exten  lous 

T\m?  very  obstinate  and  intractable 

-sable  stricture,  or  considerable  disease 

tie.     Caries  and  necrosis  of  the  bony  walls  of  the  sac  are  a 

very  frequent  cause  of  fistula.     The  hi  tie  other  hand,  is  but 

very  rarely  pirodnoed  by  direct  injury,  or  a  wound  of  the  sac 

fistula  may  either  open  directly  into   the  sac,   or  there- may  exist  a 

fistulous  track  of  varying  length.     The  edges  of  the  fistula  may  be  at 

to   Mr,   Laurence's   article,    "On   Removal  of  the   Lachrymal  Gknd  at  a 
ra  1  ».-al  no*  for  Lachrymal  Disestc/*  "  Ophthalmic  Renew,"  No.  1*. 
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fir>t  swollen,  irregular,  and  somewhat  ulcerated,  tbe  B  perhaps 

•Standing  to  some  distance  from    tbe  aperture.     But  after  a  tim< 
contracts  in  size,  its  margin  be.  ■  ■  t  1 1 .  t- ,  nnd  titiallv  ,   hi 

b  hardly  I  e  finest  probe,  may  be  left;  this 

is*-;  naod  capillary  fistula,     IF  the  on  i etracted,  and 

its  edges  covered  with  mg  skin,  the  minute  aperture  may 

be  easily  overlooked,  but  on  pressing  the  sac,  a  small  teejvdnip  will  be 
seen  to  exude. 

The  best  tret  p  lachrymal    fistula   is  that  of  slitting  up  the 

puncta,  dividing  the  internal  palpebral   ligament,  and  passing  I  Eff 
down  frequently.      If  the  passage  is  freet  this  will  generally  cause  the 
fistula  to  heal  in  the  course  of  ft   few  days.     But  if  the  passage  is 
impermeable.  iiseaseof  the  bo&»  ext.eit.sive,  h  may  be  necessary 

1  .literate  i  Q  the  passage.     The  latter 

with  One  of  BowmWfl  probes  or  Weber's  dilator.  But  extreme  care 
must  1x3  taken  fe>  do  this  With  delicacy,  for  if  rude  force  be  used,  much 
mischief  is  sure  to  accrue,  In  the  capillary  fistula,  the  edges  of  which 
are  covered  by  smooth  skin,  it  is  sometimes  advisable  to  pare  the  edges, 
so  as  to  make  them  raw,  and  then  to  close  the  mimit<  th  a 

SUture,  which  will  cause  the  opening  to  heal  by  iii>t  intention. 

\  pi  of  the  no  are  occurrence.     They  closely  resemble 

nasal    polypi    in  structure,  nnd  may   attain  the  stz>  nail  nut. 

Tin --v  gh  l  a  peculiar  feeling  of  resilience  ami  elasticity  to  the 

finger,  and  although  <  ITO  a  certain  quantity  of  glairy  or  muco- 

purulent fluid  may  be  evacuated,  yet  we  cannot  empty  the  sac  com- 
pletely.    On  incising  it,  some  fluid  escapes,  and  the  polypus  (like  a 
gelatinous  mass)  springs  into  the  wound.*     If  the  sac  is  en 
diseased,  or  there  is  a  very  firm  stricture  of  the  a***]  duet,  it  may  be 
necessary  to  ol  moral  of  the  polypus. 

Cases   of  kamorr]  B,  producing  thus  an  imperme- 

ability of  the   latter,   uie  of  rare  occurrence.     Two  instances  of  this 

I  have  been  recorded  by  Von  GraetV.f     The  presence  of  chalky 

I  retions  (dacryoliths)  in  the  ductal  lachrymal  sac  is  also 

but  rarely  observe 

In  some  rare  instances  a  peculiar  fungus  (leptothrii)  is  met  with 

be  lower  canaliculus,  resembling  verj  closely  the  leptothrix  buccalis, 

•h  has  b<  r  and  Rot 

Several  cases  of  lepto&rix  hu  and 

one  by  F6rster.||     According  to  th-  --.  the  afli  noes 

rtain  degree  of  epiphora,  which  is  followed  by  redness  of  the 

•  Vide  &  can*  of  Yon  llrmofe'.,  "  A.  f.  O  /'  i,  283. 
t  "  A   f  0,"  hi,  2,  357.  lin.  1867. 

§  ♦•  4  ii,  and  xv,  1,  324  j  also  Bcrh  Med,  Wochcmdirift.  1868,  p.  264b 

,r,  1,  818, 
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Chapter  XVI. 
ASES  OF  THE  ORBIT. 


1.— INFLAMMATION"   OF  THE  CELLULAR  TISSUE   OF  THE 
ORBIT  (CELLULITIS  ORBITS). 

The  symptoms  and  course  of  this  disease  are  generally  of  a  very  acute 
and  severe  inflammatory  character*  The  eyelids  become  rapidly 
swollen,  red,  and  hot,  the  palpebral  and  ocular  conjunctiva  much 
injected,  find  there  is  mostly  great  serous  chemosis,  surrounding  the 
OGCBflft  in  the  form  of  a  thick  dusky-red  mound,  the  edges  of  which 
may  even  overlap  ami  partially  hide  the  cornea.  The  patient  com- 
plains  of  intense,  intermittent  pain  in  and  around  the  eye,  and  extend- 
ing over  the  corresponding  Bide  of  the  forehead*  There  is  also,  gene- 
rally, marked  febrile  constitutional  disturbance;  and  if  the  inflammation 
Bhould  extend  from  the  orbit  to  the  brain,  severe  cerebral  symptoms 
will  supervene.  The  eyeball  soon  becomes  protruded.  At  the  outset 
of  the  disease,  this  protrusion  is  not  very  marked,  and  may  only 
become  evident  when  the  two  eyes  are  compared.  Bnt  when  the  in- 
flammatory swelling  of  the  orbital  cellular  tissue  increases,  and  still 
more  when  pus  is  formed,  the  exophthalmos  rapidly  augments,  perhaps 
even  to  such  a  degree,  that  the  dusky,  swollen  lids  can  no  longer  be 
dosed  over  the  eyeball,  hut  the  latter  projects  more  or  less  between 
them.  If  the  pus  collects  chiefly  at  the  bottom  of  the  orbit,  the  pro- 
trusion is  uniform,  and  straightforward  in  the  axis  of  tin-  eyeball,  and 
not  in  one  particular  direction,  as  is  generally  the  case  in  the  exoph- 
thalmos accompanying  periostitis  of  the  orbit.  The  movements  of 
eyebull  are  also  uniformly  impaired,  and  not  especially  so  in  one  direc- 
tion. If  the  patient  attempts  to  move  the  eye,  or  it  is  touched,  more 
especially  if  it  is  slightly  pushed  back  into  the  orbit,  intense  pain  is 
produced.  But  this  is  not  the  case  if  the  point  of  the  little  finger  be 
gently  passed  along  and  somewhat  beneath  the  edge  of  the  orbit,  and 
we  do  not  tind  a  special  point,  where  its  touch  excites  great  pain,  as  is 
the  case  in  p>  The  formation  of  pus  is  generally  accompanied 

by  well-marked  rigors. 
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From  the  exposure  of  the  protruded  eyeball  to  the  atmosphere,  the 
secretions  on  the  surface  of  the  conjunctiva  and  the  chemotie  swelling 
become  dried  in  the  form  of  hard,  dark  crusts.  The  surface  of  the 
urn  may  also  become  roughened  and  clouded*  from  desiccation  of  its 
epithelium  and  its  exposure  to  mechanical  irritants,  The  sight  is  often 
much  impaired  by  the  stretching  of,  or  pressure  exerted  upon,  the  optic 
nerve,  and  t :  1  veins  are  generally  more  or  less  engorged  and 

-.  perhaps,  at  the  same  time  a  serous  infiltration  of 
the  disc  and  the  retina  in  its  vicinity.  The  field  of  vision  is  also  some- 
what contracted,  often  considerably  so.  If  the  exophthalmos  lasts  for 
any  length  of  time,  optic  neuritis  may  supervene  upon  the  congestion 
and  engorgement  of  the  optic  nerve,  followed,  perhaps,  by  consecutive 
at  rv  m  latter. 

If  the  pus  be  formed  in  sufficient  quantity,  it  makes  its  way  forward 

bom  of  the  orbit,  and  may  cause  distinct  fluctuation  behind 

iiiuhui  up  the  lids;  and  it  perforates  either  through  the  lid  or 

the  conjunctiva,  and  in  the  latter  case,  it  will  appear  to  come 

in  the  eye.     But  the  inflammation  and  suppuration  may  also 

invade  the  eyeball,  and  panophthalmitis  be  set  up  ;  pns  will  appear  in 

the  ;  iber,  the  pain  will  be  still  more  increased  in  severity, 

and  will  only  lM  ameliorated  when  the  cornea  gives  way,  and  the  lens 

ami  of  the  eye  are  evacuated.     Sometimes,  the   swelling 

Of  i  -  is  so  tense  and  great,  that  all  sense  of  fluctuation  is 

I 

Although  the  seventy  of  the  inflammatory  symptoms  met  with  in 

d  eel  Ui  litis  vary  considerably  in  degree,  the  disease  generally  runs 

am*-  io  course.     But  according  to  Mackenzie,*  the  latter 

extremely  chronic.     Not  until  a  very 

s  many  months,  has  elapsed,  does  matter  accumulate 

then   the  eye  gradually  protrudes,  the  lids   become 

ggnii  the  pus  makes  its  way  to  the  surface,  the 

t  us  may  be  left,   often   proving  extremely 
ofeftauu tc  in  the  treatment. 

ve  must  always  remember  that  cellulitis 
UOt  unfrequently  becomes  complicated  with  periostitis,  leading  sttb- 
ofeiututlv  to  caries  or  n  That,  moreover,  the  inflammation  may 

*3Ltoo.d  backward*  along  the  periosteum  ^o  the  membranes  of  the  brain, 
meningitis  or  abscess  of  the  brain.     If  caries  or  necrosis  of 
bit    baa  taken   place,   the  pus  may  make  its  way 
this  ape*  ra nium  or  antrum  of   Highmore,  etc 

patient's  general  health,  already  perhaps  undermined  by 
Pt  «riou»  illness,  may  give  way  beneath  the  acute  and 
produced  by  the  disease,  if  the  latter  is  improperly 
•  PiMNUoi  of  the  Eye,  202. 


INFLAMMATION  OF  THE  CELLULAR  TISSUE  OF  THE  ORBIT-      675 

allowed  to  ran  its  coarse,  and  is  not  arrested  and  relieved  by  a  tin 
evacuation  of  the  pus. 

Amongst  the  most  frequent  causes  of  inflammation  of  the  cellalnr 
tissue  of  the  orbit,  are  contused  or  incised  wounds  of,  ami   the  lodgt 
merit  of  foreign  bodies  in,  the  orbit.     The  disease  may  also  be  can 
by  sudden  changi  >  Bare,  and  exposnre  to  cold  and  wet ;  and 

it  may  occur  secondarily  in   severe   o  >nal  diseases,  such   as 

pyaemia,  puerperal  1<  .  It  may  also  lx*  due  to  the  cxte 

the  inflammation  from  neighbouring  parts,  as  in  erysipelas  of  the  head 
and  face,  severe  innanmiarion  of  the  lachrymal  sac,  or  op  per* 

formed  upon  the  latter,  more  especially  its  destruction  by  the  golvnno- 
caustic  apparatus  or  very  strong  caustics;  or  it  may  ensue  upon 
panophthalmitis,  or  operations  upon  the  eye  or  eyelids. 

The  fcreatmei  I  be  chiefly  directed  to  subduing  and  arresting 

the  inflammatory  symptoms.     If  the  disease  is  due  to  an  injury,  the 
treatment  suitable  to  its  special  character  (vide  Injuries  of  the  Orbit) 
must  be  adopted,  and  cold  compresses  and  leeches  should  be  appli 
But  if  suppuration  has  already  set  in,  these  applications  should  be 
changed  for  lint  poppy  fomentations  Of  hot  poultices,  and  a  free  inci 
with  a  b  should  be  mads  at  an  early  period,  in  order  thai 

pM  may  be  i  1.     If  much  doubt  exists  at  to  the  true  nature  of 

disease,  a  small  exploratory  tanaira  should  be  m?  H  pus  is 

found  to  oo*e  out,  the  sufticicntly  enlarged  to  permit 

of  its  fir  If  possible,  th  g  should  lie  made 

through  the  conjunctiva,  and  not  through  the  eyelids  :  bnt  if  the 
points  directly  beneath  the  latter,  the  incision  must  be  made  at  this  spot. 

In  making  the  incision  through  the  conjunctiva,  the  upper  lid 
should  he  raised  with  the  finger,  and  a  scalpel,  or  the  point  of  a  cataract 
knife,  passed  through  tin  conjunctiva  above  the  uppc  the  eye- 

ball into  the  orbit.     Care  should  be  taken  that  fehe  globe  is  oo4  injured, 
and  to  avoid  this,  the  edge  of  the  knife  should  be  directed  somew! 
upwards.     Warm  poultices  are  then  to  be  applied,  and  the  edges  of  the 
wound  are  to  be  kepi  open  by  daily  passing  a  probe  between  them.      If 

'  rack  of  the  w  eip  and  long,  and  a  fear  Ii  hat 

it  may  not  heal  from  «1  ■  , asmall dossil  of  lint  showM  be  insert 

as  a  tent,  and  changed  cv<  LB  -KmiM  also  be  syring.-d 

out  once  or  twice  a  day  with  a  mild  astringent  lotion  (Zinc.  Sulph.  gr. 

\.|   «list.  ^ij).     If  the  healing  of  the  sinus  prove  obstinate  and  pro- 

ed,  a  careful  examination  must  be  made  as  to  the  presence  of 
carious  e:  19  (ions  of  bone.     In   the  latter  case,  time  should 

lie  allowed  for  the  loosening  or  detachment  of  the  spirals  of  bone,  and 
the  incision  should  then  be  sufficiently  enlarged,  and  the  fragments  of 
bone  removed  with  a  pair  of  forceps. 

If  panophthalmitis  co-exist  with  the  abscess  in  tl  and  there 

I  2 
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is  pus  in  the  anterior  chamber,  paracentesis  should  be  performed,  and 
the  pus  evacuated. 

The  patient's  health  should  be  sustained  bya  generous  diet  and  tonic*, 
care  being  at  the  same  time  taken  that  the  bowels  are  kept  well  open, 
and  febrile  symptoms  alleviated  by  maintaining  a  free  action  of  the 
kidneys  and  the  skin. 

When  the  pus  has  been  evacuated,  the  protrusion  of  the  eye  will 
gradually  diminish,  and  the  latter-  re-assume  its  normal  position.  If 
the  eye  has  otherwise  escaped  all  injury,  and  the  impairment  of  vision 
was  simply  due  to  Btretching  of  the  optic  nerve  and  stasis  in  the  retinal 
circulating  the  sight  will  rapidly  improve.  Sometimes,  however,  a 
curtailment  of  the  movements  of  the  eye  in  certain  directions  may 
remain  behind. 


2.— PERIOSTITIS  OF  THE  ORBIT. 

We  meet  with  two  forms  of  periostitis  of  the  orbit,  the  acute   and 
the  chronic. 

In  the  acute  periostitis,  the  inflammatory  symptoms  are  often  very 
severe  and  pronounced.  The  patient  complains  of  great  pain  in  and 
around  the  eye,  and  the  constitutional  symptoms  may  also  be  very 
severe.  The  eyelids,  more  especially  the  upper  one.  become  swolh 
red,  hot,  and  painful,  but  the  swelling  and  redness  are,  as  a  rule,  not 
extreme,  and  do  not  advance  with  such  rapidity,  as  in  cellulitis  of  the 
orbit;  moreover,  in  periostitis,  the  swelling'  of  the  two  lids  is  not  alike 
in  degree,  but  one  is  generally  more  swollen  than  the  other.  The  ocular 
conjunctiva  and  sub- conjunctival  tissue  are  injected,  and  there  is  more 
or  less  serous  chemosis.  The  eyeball  becomes  somewhat  protruded, 
even  perhaps  to  such  a  degree  (if  much  pus  is  formed)  that  the  eye- 
lids cannot  be  closed*  The  protrusion  is  not,  however,  straightforward, 
as  is  generally  the  case  in  abscess  of  the  orbit,  but  towards  one  side; 
the  movements  of  the  eyeball  are  therefore  not  curtailed  equally  in  all 
directions,  but  more  in  certain  directions  than  in  others.  This  is  due 
to  the  fact  that  the  periostitis  is  chiefly  and  specially  confined  to  one 
wall  or  one  portion  of  the  orbit,  Thus,  if  the  inner  and  upper  wall  of 
the  orbit  are  affected,  the  eyeball  would  protrude  downwards  and  out- 
wards, and  the  movements  would  be  especially  curtailed  in  the  upw 
and  inward  direction.  If  the  tip  of  the  little  finger  is  passed  along 
upper  or  lower  edge  of  the  orbit,  and  pushed  somewhat  back 
cavity,  we  are  often  able  to  detect  a  point  where  its  pressure  causes 
severe  pain,  nud  where  there  is  distinct  swelling,  thus  indicating  the 
seat  of  the  disease.  Sometimes,  the  patients  can  themselves  localize 
the  situation  of  the  periostitis  with  much  exactitude.  In  the  cours 
acute  periostitis,  the  cellular  tissue  generally  also  becomes  extensively 
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inflamed,  a  great  amount  of  pus  may  be  formed,  the  eye  be  very  eon- 
miL  r;iMy  protruded,  ami  its  movements  greatly,  or  even  completely, 
impaired.  The  disease  then  assumes  a  mixed  type  of  periostitis  aud 
abscess  of  the  orbit.  The  periostitis  is  generally  accompanied  from  the 
ontset  by  a  certain  degree  of  inflammation  of  the  boue  itself. 

In  the  chronic  periostitis,  the  inflammatory  symptoms  are  far  less 
pronounced,  and  the  disease  is  more  protracted  and  insidious  in  its 
course.  The  swelling  and  redness  of  the  eyelids,  the  injection  of  the 
conjunctiva,  the  chcniosis,  :uid  the  protrusion  of  the  eye,  are  generally 
far  less  severe  than  in  the  acute  form.     Pain  is  experienced  in  and 

and  the  eye,  which  mostly  increases  in  severity  towards  night,  aud  is 
markedly  BfcgTOMlttd  by  pressure  upon  the  edge  of  the  orbit,  or  by 
pressing  the  eye  backwards  in  a  certain  direction.  Sometimes,  decided 
!i  Bg  of  the  orbit  can  be  detected  atone  point.  A  certain  amount 
of  suppuration  generally  takes  place,  and  if  pus  is  formed  in  considei- 
able  quantity,  it  will,  of  course,  cause  great  protrusion  of  the  eye. 
As  a  rule,  however,  the  suppuration  is  limited,  and  the  pus  is  apt  to 
accumulate  between  the  periosteum  anil  the  bone,  and  lift  up  the  former. 
The  periosteum  often  becomes  greatly  swollen  and  thickened,  giving 
rise  perhaps  to  little  nodules  or  tuberosities.  These  may  subsequently 
again  diminish  in  size,  and  finally  only  leave  a  somewhat  thick. 
condition  of  the  periosteum,  or  they  may  undergo  ossification,  and  thus 
give  rise  to  exostoses.  If  the  bone  becomes  involved,  caries  ami  often 
necrosis  will  result,  and  the  inflammation  or  the  pus  may  extend 
through  the  aperture  in  the  orbit  to  the  cavity  of  the  cranium,  or 
into  the  frontal  sinus.  Indeed,  the  great  danger  of  the  disease  is,  that 
the  inflammation  should  extend  from  the  orbit  back  to  the  membranes 
of  the  brain,  and  set  up  fatal  meningitis,  or  that  an  abscess  should  be 
formed  in  the  brain. 

Periostitis  is  sometimes  met  with  in  infants,  and  is  indeed  far  more 
common  amongst  young  persons  than  in  adults.  The  most  frequent 
causes  of  acute  periostitis  are  penetrating  wounds  of  the  orbit  with 
sharp  cutting  instruments;  or  severe  contusion  of  its  edge  from  blows, 
or  blunt  instruments ;  and  the  lodgment  of  foreign  bodies  within  the 
orbit.  It  may  also  be  secondary,  the  inflammation  extending  from  the 
periosteum  of  some  of  the  neighbouring  cavities,  «.£.,  frontal  sinus, 
mamillary  space,  etc.  Exposure  to  damp  and  cold  and  to  sudden  changes 
of  temperature  may  also  give  rise  to  it.  As  already  stated,  it  may 
likewise  appear  in  the  course  of  inflammation  of  the  cellular  tissue  of 
the  orbit.     Chronic  periostitis  is  most  frequently  due  to  syphilis. 

The  general  plan  of  LlOOtl  Lei  very  closely  that  recom- 

mended   for    inflammation    of    the  cellular    tissue    of    the  orbit, 
if  the  presence  of  pus  is  suspected,  it  should  be  evacuated  aa  early  as 
possible.     Where  the  disease  is  due  to  syphilis,  the  iodide  and  bromide 
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part,  ant]  are  frequently  met  with  in  children,  more  particularly  those 
of  a  scrofulous  diathesis.     Syphilis  is  a  frequent  cause  d  f  the 

orbit,  and  the  d  hone  rnny  in   such  cases   be  duo  to  an 

extension  of  the  affection  from  tin    gaffj  f"4N*> 

The  principles  of  treatment  should  rcsembls  those  recommended  for 
periostitis.  The  pus  should  fee  evacuated  M  early  as  possible,  the 
fistulous  sinus  he  washed  out  frequently  with  warm  water  or  mild 
astringent  injections,  and  a  small  teal  of  lint  should  be  introduced,  in 
to  cause  the  sinus  to  heal  from  the  bottom.  If  a  loose  epical  uui 
of  bone  is  detached  with  the  probe,  the  external  opening  flbottld  be 
somewhat    enlarged^    and    the    fragment  lie    carefully    rem 

The    treatment    of   the    lagophtlialmos  ami   ecfropium   eon- 

Mqnenin] the  caries,  ii  fully  described  in  I  I  bhess 

ete, 


4.— INFLAMMATION  OP  THE  CAPSULE  OF  TENON. 

The  fibrous  capsule  which  envelope;-  ball  (capsule  of  Tenon) 

is  occasionally  subject  to  in  flan  u  This  disease  is  particularly 

distinguished  by  the  appearance  of  a  more  or  less  marked  chemosis 
round  the  cornea,  there  being  at  the  same  time  considerable  conjunc- 
tival and  subconjunctival  injection.  On  closer  examination,  we  timl 
that  there  is  no  apparent  eause  for  this  el  Khfl  OCVaSS 

and  deeper  tunics  of  the  eye  are  unaffected,  and  the  sight  and  the  field 
of  vision  are  also  good.  The  eyelids  are  likewise  somewhat  red  and 
swulh-n.  The  eyeball  is,  moreover,  slightly  protruded,  although  per- 
haps to  so  inconsiderable  a  degree  that  it  might  escape  ot»  rvation  un- 
less the  state  of  the  two  eyes  is  compared.  There  is,  at  the  same 
time,  a  certain  impairment  of  the  movements  ol  tl  I,  which  is 

e  extrenn  in    different   directions, 

when  diplopia  will  also  arise.     The  pain  in  and  around  ti  iay  be 

somewhat  se v. 'Tv,  but  it  never  reaches  the  BSflO  ty  as  in   cellu- 

litis or  peri  'he  orbit     The  |irogiuss  of  »se  is  generally 

slow,  eiVht  or  t<  n  irtafci  psrnaps  elapsing  bates  it  ii  nmd 

It  is  generally  of  rheumatic  origin,  to  to' a  draught  of  cold 

air,  as,  for  instance,  in  railway  travelling,  etc.,  or  to  sudden  changes  of 
temperature.     It  is  also  seen  in  cases  of  irido-choroiditis  supervening 
ily  those  far  oafaraoe,     Ao  ordtng  to  Wecker, 
it  may  also  follow  the  operate  mus,  if  tl  ,-  hasbeafl 

much  exposed,  or  the  capsule  of  Tenon  too  freely  in  cist 

If  the  inllann  lies  laOal 

applied   to   the  temple,  and  warm   poppy  fomentations 
together  with  the  compound  belladonna  ointment.      If  the  Tern: 
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/.'.„ »...';*  i.-.-;  ',f/rr.  *  ':.*•.:.';•.  ';.^-v,.>:  i&inLtr  rskik  \tt  heard  in  them. 
A '//,.'  ..:,y  %*.  W: ::.;•*  *  •..•.«:.-*:  >..  *•.  the  'y/r^c^fnoement,  on] y  a  simple 
«■.  ^.  <■....'./  'J  *.'«;  *tijT'j.'l  '/.:.'.'!.  •'.*:  *\~*Ar*-.  \*&*iain%  xndxudlj  dere- 
;«,;//:  ,,'.*•,  a  •..*-.»:  f>."/.'.';/.//^..«:.  \hw*:UHrtfl'i*i  fzhsxhfeez,  of  m  geUnnons 
'..'  /;vJ!»/,.'i  t.*'\i':.  1:. ay  \t.*'.u  wnr,  or  rj^laiat^d.  fibroid  industions 
i.«.  i',i i:.*/'>      A <■*.'*  vK'ro;  *:iM.%*m  w:rir  bl&j  in  common  bronchocele, 
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bow  thinks  it  probable  that  the  affection  of  the  thyroid  is  of  a 
$cGQndartf  nature. 

At  the  commencement,  the  cardiac  affection  seems  simply  to  con- 
sist in  the  greatly  increased  action  and  violent  palpitations  of  the  heart, 
but  after  a  time  dilatation  und  hypertrophy,  more  especially  of  the  left 
ventricle,  ensue.  There  is  often  a  marked  bellows  murmur,  without 
perhaps  any  valvular  affection,  and  the  murmur  may  extend  into  the 
aorta  and  carotid.  The  pulsation  in  the  carotid  is  sometimes  quite 
evident  at  a  little  distance   from  the  patient.     The  aorta  and  larger 

ties  have  occasionally  been  found  to  have  undergone  atheroma 
ofceBgee, 

The  exophthalmos  may  become  so  considerable,  that  the  ey elide 
cannot  be  closed  over  the  cornea,  but  the  latter,  and  a  more  or  lees  con- 
siderable  portion  of  the  sclerotic,  protrude  between  them.  The  protru- 
sion of  the  eye  is  not  generally  straightforward,  in  the  direction  of  the 
ut  towards  one  aide,  frequently  the  nasal.  On  account 
of  the  constant  exposure  of  the  uncovered  cornea  to  the  influence  of 
external  irritants,  its  epithelial  covering  becomes  roughened  and  thick, 
u leers  are  formed,  which,  extending  in  circumference  and  depth,  may 
lead  to  extensive  perforation  of  the  cornea,  and  even  to  subsequent 
atrophy  of  the  eyeball.  The  eyelids  at  the  same  time  become  inflamed, 
the  ocular  conjunctiva  injected,  and  perhaps  oedenxatous,  and  of  a  dusky* 
red  colour  from  constant  exposure  to  the  atmosphere  and  irritants. 
The  suppuration  which  may  occur  in  this  disease  is  not,  however,  of 
neuro-paralytic  origin,  but  Von  Graefe  thinks  it  is  due  to  a  paralysis 
of  the  "  trophic  "  fibres  of  the  fifth  nerve,  ae  was  shown  in  Meissner's 
experiments. 

Cases  of  suppuration  of  the  cornea  are  not,  however,  of  frequent 
occurrence,  and  I  have  only  met  with  a  single  instance  of  the  kind, 
where  a  young  woman  affected  with  exophthalmic  goitre,  had  lost  both 
eyes  from  suppuration  of  the  cornea,  and  the  eyeballs,  although 
shrunken,  were  still  very  prominent.  According  to  Von  Graeii 
occurs  more  frequently  amongst  men  than  women  ;  thus  out  of  14  cases 
in  which  suppuration  took  place,  it  occurred  ten  times  in  men  and  four 
I  in  women.* 

The  exophthalmos  is  due  to  hypertrophy  of  the  adipose  cellular 
tissue  of  the  orbit,  and  to  a  hyperwmie  swelling  of  this  tissue,  which 
may  at  first  be  diminished  by  pressure  and  rapidly  disappears  after 
death.f  Recklinghausen  bee  also  observed  fatty  degeneration  of  the 
muscles  of  the  eyeball.  Dr.  Wright  J  found,  besides  strong  dilatation 
of  the  veins,  a  small  qua-  naif  coagulated  blood  extra  vasated 

over  the  eyi-balL 

•  Brrtiner.  ■  I  vnsek*.,M  1«67,  ft«t  t  Vircaow,  L  c 

I  ■  lied.  Tin**  and  Qwtte,"  1865  I 
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The  true  cause  of  the  disease  and  the  nature  of  the  connection 
between  the  affection  of  the  heart,  the  thyroid  gland,  and  the  eye  are 
at  present  unknown.  It  was  supposed  by  some  authors,  that  the 
pressure  of  the  enlarged  thyroid  upon  the  cervical  blood-vessels  caused 
the  protrusion  of  the  eye.  In  opposition  to  this  view  it  may,  however, 
be  urged  that  we  often  meet  with  very  large  broncboceles  without  any 
exophthalmos;  and,  on  the  other  hand,  as  has  been  shown  by  Prael, 
the  latter  may  exist  without  any  enlargement  of  the  thyroid  gland. 
Others  have  supposed  that  the  symptoms  are  due  to  ana1  mi  a,  and 
Mackenzie  speaks  of  the  disease  as  "  Anaemic  Exophthalmos/'  But  it 
is  impossible  that  anaemia  could  be  the  direct  cause  of  such  a  condition, 
and  it  could,  therefure,  as  Virehow  points  out,  only  act  in  so  far,  t 
the  morbid  condition  of  the  blood  exerts  a  deleterious  influence  upon 
the  nerves. 

It  is,  however,  far  more  probable  that  the  affection  is  due  to  an 
irritation  or  neurosis  of  the  sympathetic  nerve,  producing  hypertrophy 
of  the  adipose  tissue  of  the  orbit  and  dilatation  of  the  veins.     Tl 
is,  moreover,  another  fact  which  would  argue  in  favour  of  this  view 
of  irritation  of  tl  chetic,  viz.,  the  retraction  of  the  upper  lid; 

for  H.  Miiller  discovered  unstriped  muscular  fibres  in  the  upper  lid, 
which  are  supplied  by  branches  of  the  sympathetic.  Any  irritation  of 
these  nervelets  would  cause  an  elevation  of  the  lid,  whereas,  if  this 
irritability  wen  ft] laved,  the  retraction  would  disappear.  Now  the 
latter,  as  has  already  been  mentioned,  may  be  observed  to  occur  after 
I  lie  subcutaneous  injection  of  morphia.  The  anatomical  conditions  of 
the  sympathetic  have,  however,  been  found  to  vary  considerably.  Thus 
some  observers  (Wright,  Moore,  Tronsseau,  etc.)  found  the  cervical 
ganglia  of  the  sympathetic  enlarged,  hard,  and  firm;  and,  on  microscopi- 
cal examination,  they  were  seen  to  be  filled  with  a  granular  substance, 
like  a  lymphatic  gland  in  the  first  stage  of  tuberculosis.  The  trunk  of 
the  eymp  ft!  well  as  the  branches  going  to  the  inferior  thyroid 

and  vertebral  arteries,  were  found  to  be  enlarged.  Whereas  Reckling- 
hausen,* on  the  contrary,  observed  that  the  trunk  and  the  ganglia  of 
the  sympathetic  were  diminished  in  size,  as  if  atrophic,  without,  how- 
ever, presenting  any  histological  changes.  One  fact,  which  argues 
rather  against  the  assumption  that  the  disease  is  due  to  irritation  of 
the  sympathetic,  is  the  condition  of  the  pupil ;  for  the  latter  was  only 
in  some  cases  dilated. 

Virehow,  in  speaking  of  the  functional  disturbances,  also  calls 
attention  to  the  fact,  that  together  with  the  disappearance  of  the  bron- 
chocele  in  consequence  of  small  doses  of  iodine,  marked  accolerainai  of 
the  pulse,  and  palpitation  of  the  heart  may  be  observed.  Now  as  the 
same  thing  has  been  occasionally  noticed  when  spontaneous  diminution 
•  Virehow*  1.  cit.,  p.  80. 
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of  the  bronchocele  has  taken  place,  the  question  ariRes  whether  these 
symptoms  may  not  be  duo  to  an  admixture  of  soluble  goitre- material 
with  the  blood. 

The  disease  occurs  mo6t  frequently  n,  especially  during  the 

time  of  puberty,  or  during  confinement.      It    is  also  observed  to  be 

paired  with  disturbances  of  the  uterine  functions,    particularly  chlo- 

,  suppression  of  the  catamenia,  etc.;  it  may  also  supervene  upon 

>  re  constitutional  diseases.  According  to  Von  Oracle,  it  ih  net  only 
inure  rare  amongst  men,  but  in  them  it  occurs  at  a  later  period  and  v. 

iter  severity.    It  has  been  caused  by  severe  bodily  lalx 
shocks,  fright,  great  depression,  etc. 

Xhfl  course  of  the  disease  is  mostly  very  slow  and  protracted,  and 
n  lapses  are  very  apt  to  occur,  more  especially  if  there  still  exists  groat 
disturbance  in  the  action  of  the  heart.  Amongst  men,  the  prognosis 
should  be  very  guarded,  as  the  disease  assumes  a  much  more  severe 
character,  and  is  more  frequently  emu  plicated  with  serious  affections  of 
the  cornea.  On  account  of  the  impediment  produced  in  the  intra- 
ocular circulation  by  the  exophi aalmOS,  the  retinal  veins  are  sometimes 

bortaoos,  but  otherwise  th*  -  changes  in  the  fumlns, 

;iul  the  function  of  the  retina  is  generally  unimpaired.  Hypermetropia 
may  arise  on  account  of  the  flattening  of  the  I 

With  regard  to  treatment,  the  most  benefit  seems  to  be  derived 
from  the  administration  of  tonics,  more  especially  the  preparations  of 
quinine,  together  with  a  generous  diet,  plenty  of  open-air  exercise, 
and,  if  necessary,  a  change  of  air  and  a  prolonged  residence  in  the 
country.  Both  Von  Graefe  and  Trousseau  POflSJdeT  that  preparations 
of  steel  are  contra-indit  -at. <1T  more  especially  when  there  is  much  ex* 
citation  of  the  vascular  system.  Trousseau  strongly  recommends  iho 
use  of  digitalis,  which  is  to  be  freely  given  until  the  pulse  sinks  to  70 
or  60  beats  a  minute,  when  the  dose  is  to  be  considerably  diminished, 
or  the  remedy  suspended.  He  also  advocates  bleeding  to  diminish  the 
danger  of  asphyxia  from  the  pressure  of  the  congested  thyroid,  and  to 
the  violent  palpitations  of  the  heart.  He  has  likewise  found 
benefit  from  hydn'patl  jr,  and  the  continuous  application  of  cold  com- 
presses on  the  thyroid  and  over  the  region  of  the  heart.      On  the 

■r  hand,  he  is  opposed  to  the  use  of  iodine  in  cases  of  c  rnic 

[though  he  admits  that,  in  rare  and  exceptional  instances,  it 
may  temporarily  prove  beneficial  Dt,  Cheadle,  in  his  recent  paper 
on  Exophthalmic  I  I  that  he  has  employed  it  wit  It  advantage 

both  internally  and  to]  the  throat,  ai  es  that  it  is  pro- 

bably most  useful   in  those  cases  in  which   the  goitre  is  large,  and 


•  "Cliniquo  Xedinle,"  2nd  edit.,  v 

f  "  St,  George'*  Hospital  Reports/*  1669,  vol.  ir,  192. 
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very  rapid,  so  that  it  may  within  a  short  time  attain  a  very  consider- 
able size. 

Tumours  may  be  developed  from  any  part  of  the  orbit  ;  they  may 
spring  from  the  bottom  of  the  cavity,  from  its  walls,  or  from  its  most 
anterior  part  close  to  the  edge.  As  the  morbid  growth  increases  in 
size,  the  eyeball  will  be  more  and  more  protruded,  and  the  direction  of 
this  protrusion  will  depend  upon  the  principal  situation  of  the  tumour. 
The  exophthalmos  may  finally  become  so  great,  that  the  eyeball  is  quite 
pushed  out  of  the  orbit  upon  the  cheek.  Together  with  the  protrusion, 
the  movements  of  the  globe  will  be  more  or  less  impaired.  The  eyelids 
are  generally  swollen  and  ^edematous,  and  the  osdeina  may  l*e  so  great, 
that  it  is  impossible  to  judge  of  the  true  nature  of  the  tumour,  or  it 
may  even  obscure  the  presence  of  the  latter.  If  the  tumour  is  chiefly 
situated  at  the  upper  part  of  the  orbit,  a  certain  degree  of  ptosis  is 
frequently  present.  The  eyelids  are  in  other  cases  greatly  everted,  their 
exposed  conjunctival  surface  being  swollen  and  fleshy  in  appearauce. 
There  is  often  also  a  very  considerable  degree  of  chemosis  of  a  dirty, 
duslcy-red  tint.  The  sight  may  sutler  from  the  optic  nerve  being 
stretched  or  pressed  upon  by  the  tnmour,  or  from  the  impediment  to 
the  intra-ocular  circulation.  The  efflux  from  the  retinal  veins  is 
retarded,  symptoms  of  inflammation  of  the  optic  nerve  may  supervene, 
and  if  the  tnmour  be  not  removed,  the  optic  nerve  may  undergo  con- 
secutive atrophy.  But  the  wight  may  also  be  greatly  impaired,  or  oven 
lost  from  inflammation  or  extensive  ulceration  of  the  cornea,  dependent 
upon  its  constant  exposure  to  the  action  of  external  irritants,  when 
the  eye  is  much  protruded.  Perforation  or  ploughing  of  the  cornea 
may  ensue,  and,  the  contents  of  the  globe  escaping,  the  eye  may 
gradually  undergo  atrophy. 

In  attempting  the  removal  of  any  tumour  of  the  orbit  by  operation, 
we  should   always   take  into  anxious  consider. M  100  itl  size,  rate  of  pro- 
gress, suspected  nature,  and  situation  ;  as  well  as  the  HO  of  the 
eye,  and  the   general   health   of  the  patient.       If  there  is  still   sight, 
we  should  always  endeavour  to  remove  the  morbid  growth,  if  possible, 
without  sacrificing  tl.                But  in  some  cases,  more  especially  of 
malignant  tumours,  it  is  quite  impossible  to  remove  the  whole  of  the 
morbid  growth,  without  the  removal  of  the  eye;  and  in  such  instances, 
it  is  far  Wiser  to  Merifioe  the  latter,  than  to  run  the  risk  of  leaving  por- 
tions of  tumour  behind,  to  prove  the  ready  source  of  B 
disease.     We  should,  if  p«  ►-                               ■  tumour  through  the  con- 
junctiva, but  if  this  is  not  practicable,  the  incision  must  be  carried 
through  the  skin  of  the   lids.     The  incision  should  in  such  a  cas> 
always  horizontal,  and  perhaps  slightly  curved,   so  ns  to  001 
With  i he  natural  wrir                         .in,  and  thus  avoid  the  form. 
unsightly  cicatrices. 
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fibrous  tumour  of  the  orbit  removed  at  two  sittings.  Zehender*  lias 
also  recorded  a  ease,  in  which  he  successfully  removed  a  large  fibrous 
tumour  (preserving  the  eye),  and  applied  the  chloride  of  zinc  paste  on 
a  strip  of  plaster  to  the  bottom  of  the  orbit,  the  surface  of  the  leather  on 
which  the  caustic  paste  was  Bpread  being  turned  outwards  away  from 
the  eye,  and  the  latter  protected  by  the  interposition  of  a  thick  layer 
of  eharpie.  This,  however,  only  just  sufficed  to  save  the  eyeball  from 
the  action  of  the  paste,  as  the  outer  surface  of  the  globe  was  covered 
by  a  slight  layer  of  eschar,  the  sclerotic  remaining,  however,  nn- 
injuml 

If  the  fibrous  tumours  are  small  iu  size,  and  situate!  near  the  edge 
of  the  urbit,  they  can  generally  be  removed  without  any  danger;  but 
if  they  are  large,  extend  deeply  into  the  orbit,  and  are  widely 
attached  to  the  periosteum,  either  by  a  broad  base  or  by  several 
pedicles,  operative  intt  rierenco  must  be  extensive,  and  may  set  up  very 
considerable  inflammation,  extending  perhaps  to  t)  um  of  tin- 

orbit,  aud  from  thence  to  the  brain.  Or  the  operation  may  be  followed 
by  fatal  erysipelas.t 


<-\)  SARCOMATOUS  (FIBRO-PLASTIC)  TUMOURS. 

Sarcomnti.im  tumours  are  particularly  distinguished  in  their  minute 
structure  by  the  fact  that  they  are  composed  of  variously  shaped,  < 
packed  cells,  and  a  scanty  intercellular  substance.     These  cells  vary 
much  in  size  and  form,  being  stellate,  circular,  oblong,  spindle  shaped, 

I  f  the  cells  contain  pigment,  it  is  termed  melanotic  sarcoma*    Tho 
fibro-plastie  variety   show  marked   spindle  ha   large 

nucleus  and  long,  perhaps  gob  us  extrcs 

On  account  ot%  this  peculiar  shape  of  the  cell  and  these  long  terminal 
projections,  it  was  formerly  SUppooed   that    the  connective  tis>ue  was 

1  by  a  division  of  these  cells.     But  this,  as  Virchowt  | 
is  erroneous,  for  it  is  the  special  characteristic  of  these  tumours  that 
their  cells  persist  as  cells,  and  do  not  become  dflfl  eloped  Into 
tissue;  for  if  this  development  took  place,  e^iderable  fori! 

of  fibrillar  intercellular  substance  really  occurred,  and  if  the  cells  wero 
transformed  into  fibres,  the  tumour  would  simply  be  a  fibroma  and  not 
sarrnmafous.      In  fact,  the  libm-p' 

!  celled  sarcoma.     The  malignant  fibrous  and  recurrent   fibroid 
tumours  of  re  also  varieties  of  sarcoma.     The  amount 

fibrillar  intercellular  substance  varies  considerably  in  quantity  In 
some  cases,  it   is  firm  and   dense,  in  great 

•  "  A.  l  l«  MftcJumtie,  p.  327. 
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development  of  the  cells,  it  may  have  nearly  disappeared;  in  the 
latter  case,  the  tumour  is  very  soft  and  becomes  medullary.  In  rare 
instances  the  tumour  also  contains  cysts,  and  is  then  termed  "  cysto- 


sarcuina 


»•# 


Sarcomatous  tumours  are  not  benign  in  character,  but  show  a  great 
tendency  to  infection  of  neighbouring  organs,  commencing  first  in  the 
homologous  tissues,  and  then  passing  on  to  the  heterologous.  But 
they  also  affect  distant  organs,  and  as  the  lymphatic  glands  frequently 
remain  unaffected,  it  has  been  supposed  that  the  infection  is  carried 
more  by  the  blood  than  by  the  lymphatic  vessels. 

According  to  VLrchow,  the  sarcomatous  tumours  of  the  orbit  M  are 
gonerattj  developed  from  the  adinoac  oelhilar  Km  behind  the  eye, 

after  ■  time  pushing  the  eyeball  out  of  the  orbit,  and  appearing  be- 
neath the  conjunctiva  in  the  form  of  round,  firm  protrusions,  finally 
assuming  a  fungoid  character.  Their  commencement  may  often  be 
traced  to  distinct  traumatic  causes.  If  no  operation  ifl  performed,  tin* 
eye  is  in  the  end  destroyed  by  pressure  or  inflammation,  and  at  the 
best  becomes  atrophied.  Or  again,  the  fungus  may  grow  inwa; 
reach  the  dura  mater,  invade  the  cranium,  and  generally  ends  in  meta- 
stases, amongst  which  those  of  the  bones  of  the  skull  are  the  most 
remarkable.  Most  of  the  orbital  sarcomata  have  a  softish  consistence, 
and  belong  to  the  melano-,  inyxo-,  or  gliosarconiata.  They  are 
generally  multi-cellular.  But  even  those  consisting  of  smaller  cells 
may  be  operated  upon  with  success. "f  Frequently,  the  sarcomatous 
tumours,  especially  melanotic  sarcoma,  originate  in  the  eyeball,  and 
subsequently  make  their  way  into  the  orbit.  In  some  cases  the  Bight 
remains  perfect,  for  a  long  time,  in  others  it  becomes  greatly  im- 
paired or  entirely  lost  from  optic  neuritis,  atrophy  of  the  optic  nerve, 
detachment  of  the  retina,  extension  of  the  tumour  into  the  optic 
nerve,  etc. 

The  great  danger  of  the  disease  is  its  extension  into  the  neighbour- 
ing cavities,  the  bony  walls,  which  separate  these  from  the  orbit,  being 
destroyed  by  caries  or  necrosis,  or  worn  through  by  the  pressure  of  the 
tumour.  In  such  a  case,  the  extension  of  the  growth  in  an  outward 
direction  may  be  slow  and  protracted.  The  operator  thinking  that  he 
has  only  to  deal  with  a  moderate,  sharply  defined  tumour,  is  surprised 
to  find  it  extending  far  into  neighbouring  cavities,  in  which  it  has 
perhaps  reached  a  very  considerable  size  (Stellwag). 

But  the  tumour  may  be  originally  developed  in  some  other  cavity, 
as  for  instance  the  nasal  fossa,f  or  antrum  of  Highmore,§  and  extend 
thence  into  the  orbit. 


•  Vide  "Kl.  MormUbl/'  1869,  March,  ii,  2. 

f  "  KnnkhafU*  GoachwiuVto,'*  p.  3 VX  |  Graefe.  "  A.  f.  O. 

§  Pageustechcr,  "  KliniBche  Beobachtungcn,"  i,  76,  1861. 
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These  tumours  are  very  apt  to  recur,  and  may  have  to  be  operated 
upon  several  times.  Thus  in  a  case  narrated  by  Mr.  Quain  he  operated 
three  times.*  If  the  sight  is  unaffected,  we  should  endeavour  to 
ramovf  ih>'  tumour  without  sacrificing  the  eyeball,  and  in  order  that 
all  remains  of  the  morbid  growth  may  be  removed,  the  chloride  of  zinc 
paste,  spread  upon  strips  of  lint,  should  be  inserted  into  the  wound, 
being  taken  that  the  dry  side  of  the  lint  is  turned  towards  the  eye, 
and  the  latter  should  be  still  further  protected  by  the  interposition  of 
I  >\i  rs  of  charpie.  That  the  caustic  may  be  applied  without  injury  to 
the  eyeball  or  its  muscles  was  already  shown  in  Zehender's  case; 
Mr.  Hulkef  has  more  lately  published  a  similar  instance.  The  eyeball 
may  generally  be  saved  as  long  as  the  disease  has  not  extended  into  the 
conical  space  (Muskettrichter)  enclosed  by  the  tour  recti  muscles 
(Graefe).J 

But  where  the  disease  is  extensive,  the  eyeball  lost,  or  there  is  no 
doubt  as  to  the  malignant  nature  of  the  disease,  the  globe  must  be 
excised  with  the  tumour,  and  the  latter  should  be  as  thoroughly  re- 
moved ns  possible.  But  the  excision  of  the  morbid  growth  with  the 
knife  and  blunr-p  wd   scissors  alone,  will    not   hullicc  tU  cases 

where  the  tumour  is  of  a  sarcomatous  or  carcinomatous  nature,  and 
infiltrates  more  or  less  the  neighbouring  structures;  for  then  it  cannot 
with  certainty  be  completely  removed,  and  remnants  of  tumour  are 
sure  to  be  left  behind.  The  surgeon  should  endeavour  to  remove  as 
much  as  possible  of  the  morbid  growth  by  chipping  it  away  from  the 
walls  of  the  orbit,  exploring  Ik- fore  hand  with  the  finger  the  mass  which 
he  is  about  to  excise.  If  the  walls  of  the  orbit  are  also  affected,  the 
periosteum,  or  even  portions  of  the  diseased  bone,  may  be  readily  re- 
moved with  the  elevator.  In  order  to  check  the  haemorrhage,  and  to 
destroy  any  remaining  portions  of  the  morbid  growth  which  could  not 
be  reached  with  the  scissors,  the  hot  iron  should  be  applied  to  the 
wounded  surface,  and  then,  when  all  bleeding  has  ceased,  the  chloride 
of  ainc  paste,  spread  upon  strips  of  lint,  is  to  be  applied  to  the  wound. 
The  chloride  of  sine  paste  has  bttfi  used  extensively,  and  most  suc- 
cessfully, at  the  Middlesex  Hospital,  where  the  following  formula  is 
generally  employed : — One  part  by  weight  of  chloride  of  zinc  is  rubbed 
up  with  four  parts  of  flour,  to  which  sufficient  tinctura  opii  is  added  to 
T  the  consistence  of  honey. 

To  many  surgeons  the  use  of  the  hot  iron  and  of  an  escharot  I 
the  orbit  will  appear  a  most  dangerous  proceeding,  on  account  of  the 
thinness  of  the  roof  of  the  orbit,   which  divides  it   from  the  fan 
But  experience  proves  that  this  proceeding,  if  carefully  and  expertly 
performed,  is  not  fraught  with  any  particular  risk,  for  the  action  ot 

•  «  Med.  Time.,"  1851,  No.  204.  r  "  B.  L.  O.  H.  Rep.."  t,  4,  346. 
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exeris  dangerous  pressure.     A  firm  compress  bandage  will  often  cause 
the  exopthalmos  to  diminish  considerably. 

The  peculiar  retraction  of  the  upper  eyelid  may  be,  if  necessary, 
alleviated  by  an  operation  upon  the  levator  palpebral,  as  has  been 
advised  by  Von  Graefe.  He  was  formerly  in  the  habit  of  recommend- 
ing tarsoraphia  for  this  elevation  of  the  upper  lid,  but  now  prefers  a 
partial  tenotomy  of  the  levator  palpebral  superioris.  The  latter  opera- 
tion is  to  be  performed  as  follows  :* — The  horn  spatula  having  been 
introduced  beneath  the  upper  lid,  so  as  to  put  it  well  on  the  stretch, 
he  makes  a  horizontal  incision  through  the  skin  of  the  upper  lid,  ex- 
tending- nearly  the  whole  length  of  the  latter,  and  situated  about  lr" 
above  the  upper  edge  of  the  tarsal  cartilage.  He  then  divides  the 
orbicularis,  or  still  better,  excises  a  small  horizontal  portion  of  it,  in 
order  to  gain  a  better  view  of  the  subjacent  parts.  A  careful  exposure 
of  the  tarso-orbital  laseia  will  bring  into  view  the  vertical  or  oblique 
striation  which  indicates  the  tendon  of  the  levator  palpebrce,  which 
here  passes  over  into,  and  becomes  blended  with,  the  cartilage.  With 
a  very  narrow  knife,  the  point  where  they  are  blended  is  then  to  be 
incised  at  each  side,  so  that  only  a  narrow  central  bridge  (of  about  lf" 
in  width)  remains  standing.  Care  must  of  course  be  taken  not  to 
perforate  the  conjunctiva.  The  result  of  the  operation  is  an  incom- 
plete ptosis,  which  diminishes  considerably  during  the  first  few  weeks, 
the  remainder  just  neutralizing  the  retraction  of  the  npper  lid  which 
before  existed. 

6.— TUMOURS  OF  THE  ORBIT. 


It  would  be  quite  beyond  the  plan  and  scope  of  this  work  to  enter 
at  length  into  all  the  varieties  of  tumour  that  may  be  met  with  in  the 
orbit,  as  well  as  the  points  of  difference  in  their  structure,  diagnosis, 
and  mode  of  development ;  I  shall,  therefore,  confine  myself  to  a  broad 
and  practical  division  of  this  subject,  and  shall  endeavour  briefly  to 
give  the  most  characteristic  and  leading  features  presented  by  the 
principal  varieties  of  tumour,  as  well  as  the  different  modes  of  treat- 
ment which  are  more  especially  indicated, 

Tumours  of  the  orbit  may  be  developed  primarily  in  the  latter,  or 
may  commence  within  the  eye  or  one  of  the  neighbouring  cavities, 
and,  gradually  increasing  in  size,  finally  make  their  way  into  the  orbit. 
As  long  as  the  tumour  is  confined  within  the  eye,  its  progress  may  be 
slow  and  protracted  ;  bat  when  it  has  once  perforated  the  ocular  tunics, 
its  growth,  being  no  longer  restrained  by  the  firm  sclerotic,  is  often 

•  Vide  Compte-R<mdu  of  tho  Con^rfes  d'Ophtlnilmologio,  1^7;  ibo  '  EL 
MonatabL,"  1867,  p.  272. 
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ally  consists  in  the  centre  of  osseous  lamin®,  which  are  surrounde-i 
cartilage,  over  which  the  periosteum  maj  be  imperfectly  traced,  but  it 
has  no  complete  shell.  It  may  grow  from  the  cancelli  or  from  the 
periosteum.  The  ivory  exostosis  is  the  form  most  frequently  met  with 
in  the  orbit ;  it  is  excessively  hard,  and  consists  of  perfectly  developed, 
dense,  and  very  firm  bone  tissue.  According  to  Mackenzie,  it  origi- 
nates in  the  dipW,  presses  the  compact  tissue  of  the  bone  before  it, 
and  forms  a  round,  smooth,  or  somewhat  nodulated  tumour.  It,  more- 
over, shows  a  dLsjHrsition  to  extend  into  the  cranium. 

Exostosis  frequently  supervenes  upon  ptROftitfl  and  ostitis,  and 
may  be  due  to  a  scrofulous  or  syphilitic  diathesis,  or  bo  produced  by 
injuries,  such  as  falls  or  blows  upon  the  orbit,  or  by  fractures  of  the 
biter. 

These  osseous  tumours  are  more  or  less  hard  to  the  touch,  slow  in 
their  progress  and  growth,  and  generally  accompanied  by  little  or  no 
pain  or  inflammatory  symptoms.  Sometimes,  the  pain  may,  however, 
he  severe,  more  especially  if  symptoms  oi'  periostitis  supervene  in  the 
course  of  the  disease.  The  degree  of  exophthalmos  and  impairment  of 
the  movements  of  the  eye  will  vary  with  the  extent  and  situation  of  the 
exostosis.  It  is  often  quite  impossible  to  determine  the  exact  nature 
of  the  disease  before  operation,  more  especially  when  the  tumour  is 
situated  deep  in  the  orbit.  Ivory  exostosis  is  frequently  developed 
from  the  frontal  or  ethmoid  bone. 

In  the  early  stage,  the  treatment  should  be  directed  to  promote  the 
absorption  of  the  tumour,  by  the  administration  of  the  iodide  of  potas- 
sium internally,  the  application  of  mercurial  ointment  over  the  brow, 
etc.  The  patient's  general  health  must  be  attended  to,  and  kept  up  by 
a  generous  diet  and  tonics,  residence  in  the  country  or  at  the  tea 
side,  etc. 

If  tho  exostosis  is  small  and  remains  stationary,  it  should  not  be 

rfired  with  by  operation.     But  if  it  is  increasing  in   sixe,  and  is 

iuoing  exophthalmos,  etc.,  the  surgeon  should  endeavour  to  re- 
move it. 

The  tumour  should  be  freely  exposed  by  one  or  more  incisions, 
carried  through  the  integuments  and  between  the  fibres  of  the  orbicu- 

i,  or,  if  necessary,  by  dissecting  back  the  lids.  In  ordsr  to  gain 
)lenty  of  room,  it  may  also  be  necessary  to  divide  the  outer  commissure 
of  the  lids.  Tin  |  iiiiour  having  been  thus  exposed,  is  to  be  Stripped  of 
its  periosteum  and  carefully  excised  with  a  scalpel,  assisted  by  cutting 
pliers  and  strong  bone  forceps.  Great  care  must  be  taken  not  to 
injure  the  upper  and  inner  wall  of  the  orbit  by  a  rough  and  thought* 
less  use  of  the  instruments.  The  ivory  exostoses  are  freqaeutly  so  firm 
and  hard,  and  so  intimately  and  widely  connected  with  the  bone,  that 
it  is  only  possible  to  remove  a  certain  portion  of  the  morbid  growth. 
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Mr.  Haynes  Walton  narrates  a  case  in  which  he  succors  fully  removed 
a  large  ivory  exostosis.*  Two  similar  instances  are  recorded  by 
Maisonneuve. 

Sometimes,  however,  the  tumour  is  so  excessively  hard,  and  its 
attachment  so  extensive,  that  it  resists  all  the  efforts  made  with  the 
saw,  cutting  pliers,  or  mallet;  little  splinters  of  bone  may  ped 

off,  but  the  great  mass  of  the  growth  is  impregnable,  and  the  opera- 
tion has  to  be  abandoned.  Such  instances  have  been 
Mackenzief  and  Knapp.J  In  Knapp's  case,  seven  weeks  after  the 
operation,  the  first  five  having  been  passed  very  quietly  and  favourably, 
the  patient  was  attacked  with  symptoms  of  meningitis,  of  which  she 
died.  On  post  mortem  examination,  a  general  thickening  of  the  cranium 
was  discovered,  together  with  a  large  exostosis,  about  the  size  of 
goose's  eggj  springing  from  the  frontal  bone.  In  a  subsequent 
of  ivory  exostosis,  Knapp  succeeded  in  removing  the  tumour.§ 

The  true  cartilaginous  tumours  (enchondroma)  are  only  very  rarely 
met  with  in  the  orbit.  Many  of  the  cases  which  have  been  record* 
under  this  name,  were  in  reality  instances  of  osteosteatoma  or  osteo- 
sarcoma. This  mistake  is  the  more  easily  made,  as  some  of  these 
tumours  in  the  course  of  their  development  undergo  cartilaginous 
changes  before  becoming  ossified. 

Although  these  cartilaginous  tumours  as  a  rule  spring  from  the 
bone,  they  may  also  become  developed  from  the  softer  tunics  of 
orbit.  They  are  most  frequently  met  with  in  youthful  individuals.  In 
a  case  of  Von  Graefe's||  it  occurred  in  a  child  only  seven  months  old, 
it  being  stated  that  the  tumour  had  existed  since  the  first  month  after 
birth. 


(5.)  CYSTIC  TUMOURS  OP  THE  ORBIT. 

Cysts  may  occur  at  various  parts  of  the  orbit,  cither  deep  in  its 
cavity  behind  the  eyeball,  or  near  its  upper  or  lower  margin.  Whilst 
some  of  these  cysts  contain  hydatids,  others  are  developed  from  the 
follicles  of  the  lids.  At  first,  their  true  nature  may  be  readily  recog- 
nizable, but  when  they  attain  a  considerable  size,  the  connection 
between  the  cyst  and  the  follicle  may  become  so  attenuated,  stretched, 
or  even  torn  through,  that  their  real  mode  of  origin  is  often  overlooked. 
The  consistence  and  contents  of  these  follicular  cysts  are  subject  to 
considerable  variations.  Thus  in  the  atheromatous  form,  the  contents 
are  of  a  friable,  cheesy,  or  curdy  nature ;  whereas,  in  the  steomatous 
iliry  rather  resemble  suet. 

•  H  Surgical  Diseases  of  the  Eye/'  286. 
+  L.  <?.,  48.  t  "  A.  f.  O."  riii,  1,  239. 
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L  Other  cysta  spring  from  the  glandular  structures  of  the  conjunctiva, 
d  may  contain  a  yellow,  serous,  or  rather  viscid  and  albuminous 
fluid,  like  white  of  egg  ( .'the  latter  kind  of  cyst  is  termed  hygroma). 
They  may  be  about  the  size  of  a  pea  or  bean,  and  situated  near  the 
surface  of  the  conjunctiva.  But  they  sometimes  extend  back  into  the 
orbit,  attain  a  very  considerable  size,  and  then  give  rise  to  great 
exophthalmos.  In  rare  instances,  the  cysts  contain  a  brown  hemorr- 
hagic fluid. 

Some  orbital  cysts  have  been  found  to  have  hairs,  etc.,  growing 
from  their  internal  walls. 

Two  kinds  of  hydatids  are  met  with  in  the  orbit,  the  echinococcua, 
and  the  cysticercus.  The  former  is  much  larger,  and  occurs  in 
greater  numbers  than  the  cysticercus.  Thus  the  echinococcua  may 
acquire  the  size  of  a  Elbert,  and  be  present  in  great  quantities,  causing 
an  excessive  protrusion  of  the  eye.  In  a  case  of  Lawrence's,  quoted  by 
Mackenzie,*  half  a  teacup-full  of  echinococci,  varying  in  size  from  a  pea 
to  a  filbert,  were  emptied  from  an  orbital  cyst.  Mr.  B'.wmanf  ope- 
rated upon  a  somewhat  similar  case,  in  which  three  hydatids  came 
away  a  few  days  after  the  operation.  Two  were  as  big  as  large 
marble*,  t  he  third  about  half  the  size.  In  a  case  of  Waldhauer's,$  some 
of  the  hydatids,  of  which  there  was  a  great  quantity,  had  acquired  the 
Bize  of  a  hazel  nut.     The  hydatid  is  enclosed  in  a  capsule  of  thickened 

I  connective  tissue,  besides  the  proper  cyst  wall.  The  cystioeroi  are 
much  smaller  in  size  than  the  echinococci,  and  their  cyst  wall  much 
slighter  and  thinner. 
Cystic  tumours  of  the  orbit  are  generally  slow  in  their  progress, 
and  may  remain  but  small  in  size;  if  they  however  grow  considerably, 
the  eyeball  will  gradually  be  protruded.  Their  development  is  generally 
unaccompanied  by  any  pain,  but  when  they  are  very  large,  and  have 
caused  great  exophthalmos,  the  sufferings  of  the  patient  are  often  most 
intense,  the  pain  extending  perhaps  over  the  corresponding  aide  of  the 
head  and  face.  The  tumour  is  not,  however,  tender  to  the  touch.  If 
the  cyst  is  situated  near  the  front  of  the  orbit,  so  that  it  can  be  seen 
and  felt,  it  will  present  a  round  or  ovoid  appearance,  of  varying  size, 
and  is  observed  to  be  quite  unconnected  with  the  eyeball.  If  the  cyst- 
wall  it  thin  and  soft,  the  tumour  will  be  very  elastic  to  the  touch,  and 
distinctly  fluctuating.  If  fircn  pressure  is  applied,  it  may  perhaps 
be  made  to  recede  into  the  orbit,  re-appearing,  however,  when  the 
pressure  is  relaxed.  If  ti»  cyst  wall  is  thick,  or  the  integuments  over 
the  tumour  are  swollen,  the  latter  will  on  a  superficial  examination 
feel  somewhat  firm,  the  fluctuation  being  only  discovered  on  deeper 


•  Macktnilt,  1087. 
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If  any  doubt  exists  as  to  the  nature  of  the  tumour,  an  exploratory 
puncture  or  incision  should  be  made,  and  then,  if  the  cyst  is  found  to 
be  only  moderate  in  extent  and  not  reaching  very  far  back,  and  if  ita 
contents  are  dense,  it  should  be  excised,  which  is  best  done  by  dissecting 
it  out  with  the  aid  of  a  silver  knife,  or  the  end  of  the  handle  of  a  seal] 
assisted  by  the  finger.  If  the  contents  are  fluid,  and  the  cyst  is  h 
it  will  be  better  to  empty  it  (if  necessary,  repeated  several  times) 
an  incision,  and  then  to  permit  it  to  close  by  adhesive  inflammation. 
Sometimes  strips  of  Hnt  are  inserted,  thus  setting  up  suppurative 
inflammation *,  but  this  is  dangerous  if  the  cyst  extends  deeply  into  the 
orbit,  as  the  inflammation  might  extend  to  the  lining  membranes  of 
the  brain.  Injections  of  iodine  have  been  recommended,  but  they  are 
also  accompanied  by  considerable  risk. 

J  may  state  that  at  the  commencement  of  the  disease  it  is  often 
extremely  difficult,  or  even  impossible  to  diagnose  with  anything 
like  certainty,  whether  the  nature  of  the  orbital  tumour  is  benign  or 
malignant.  There  are,  however,  certain  points,  which  may  assist  us 
in  our  diagnosis.  Thus,  in  malignant  affections,  the  general  health  of 
the  patient  mostly  suffers  considerably  even  at  an  early  stage ;  whei 
in  the-  benign  tumours  this  is  not  the  ease,  the  patient  retaining 
and  even  blooming  health,  excepting  indeed  the  tnmour  has  attaint 
a  very  considerable  size,  and  produces  great  pain  by  pressing  upon 
eyeball  or  stretching  the  nerves. 

The  progress  of  a  malignant  tumonr  is  also,  as  a  rule,  ranch  nmre 
rapid  than  when  it  is  benign.  The  rapidity  of  its  growth  will,  hnw- 
BW,  vary  according  to  circumstances.  Thus,  as  long  as  it  is  confined 
to  the  posterior  portion  of  the  orbit,  the  pressure  oi  all  offers  a 

certain  degree  of  check  to  its  development,  and  somewhat  ratal 
rapid  growth.  The  same  is  the  case  in  intra-oeular  malignant  tumours, 
whose  progress  may  be  comparatively  very  slow  as  long  as  they  ai 
confined  by  the  external  coats  of  the  eye ;  bat,  when  these  have  on< 
given  way,  and  the  tumour  sprouts  forth,  its  increase  Ln  site  b  always 
most  marked   and  rapid.     The  pain  is  also  much  more  intense  anc 
continuous  in  malignant  tumours,  but  this  symptom  is  not  very 
liable,  for  even  in  benign  tumours  it  maybe  very  sev.  be  eye  is 

much  protruded. 

Von  Graefe*  lays  great  importance  upon  the  degree  to  which  the 
muscles  of  the  eye  and  their  nerves  are  implicated,  as  a  point  of 
diagnosis  between  benign  and  malignant  tumours  of  the  orbit,  Malig- 
nant growths,  according  to  him,  always  cause  a  much  greater  and 
earlier  impairment  of  the  movements  of  the  eye,  so  that  the  latter  may 
be  already  almost  immoveable,  whilst  the  exophthalmos  isyei 
in  degree.  In  estimating  the  amount  of  immobility,  we  mu- 
•  ■  A.  f.  G.,"  x,  1, 104. 
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take  into  consideration  the  mechanical  effect  of  the  tumour,  and  the 
change  of  position  of  the  eyeball. 

The  skin  and  neighbouring  parte  are  more  frequently  affected  in 
malignant  tumours,  so  that  the  boundaries  of  the  latter  cannot  be  bo 
exactly  made  out,  and  the  skin  is  not  so  moveable  over  them*  Malig- 
nant growths  of  the  orbit  are  also  of  more  common  occurrence  in 
children  than  in  adults.  Thus  Leber  has  found  that  in  one-third  of 
the  cases  of  cancer  of  the  eye  and  orbit,  the  patients  were  under  ten 
years  of  age. 

Whether  or  not  the  tumour  Bprings  from  the  eye  or  is  continuous 
with  it,  may  be  estimated  by  the  nature  of  the  movements  of  the  eye- 
ball. If  the  movements  take  place  round  the  turning  point  of  the 
protruded  eye,  it  proves  that  the  normal  layer  of  connective  tissue 
between  the  posterior  hemisphere  of  the  eyeball  and  the  tumour  still 
exists.  Whereas  it*  the  tumour  and  the  globe  are  continuous,  the 
lovements  will  not  be  round  the  turning  point  of  the  eye  (Grai £ 

Cancerous  tumours  of  the  orbit  may  be  developed  from  the  walls 
of  the  latter,  from  the  adipose  cellular  tissue,  or  may  extend  into  the 
orbit  Worn  neighboiirin  B  or  from  the  eyeball. 

The  medullary  and  melanotic  cancer  are  far  more  frequently  met 
with  in  the  orbit  than  scirrhus. 


(6.)  SCIRRHUS. 


ScirrhuB  of  the  orbit  is  generally  due  to  some  injury,  or  to  prior 
inflammation.  It  may  show  itself  in  the  form  of  one  large  scirrhous 
mass  implicating  the  whole  of  the  orbit,  or  in  the  form  of  small,  cir- 
cumscribed, hard  tumours,  which  closely  resemble  exostoses  in  their 
appearance.  Its  growth  is  generally  slow,  and  not  accompanied  by 
much  or  severe  pain. 

The  following  case  of  Bcirrhus  tumour  of  the  orbit  is  of  rare  im- 
portance and  interest,  as  illustrating  the  great  benefit  to  be  derived 
>m  extirpation,  followed  by  the  application  of  the  hot  iron  and  chloride 
of  zinc  paste. 

A  woman,  aged  48,  upon  her  admission  into  the  Middlesex  Hospital 
under  Mr.  Lawson,  January  80th,  1806,  had  her  left  eye  protruded  a 
full  inch  beyond  its  fellow  by  a  hard  solid  growth,  which  could  be  dis- 
tinctly felt  with  the  finger  to  be  filling  the  orbit.  The  surface  of  the 
cornea  was  ulcerated,  and  the  eye  had  only  perception  of  light.  The 
upper  lid  could  not  close  over  the  globe.  About  four  months  before 
her  admission  a  hard  scirrhous  tubercle  was  noticed  in  front  of  the  ear, 
it  was  now  about  the  size  of  a  bean,  Mr.  Lawson  excised  the  t  \  thill 
and  the  whole  of  the  cancer  down  to  the  orbital  walls,  and  then  applied 
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the  actual  cautery  to  arrest  the  bleeding.     Strips  of  lint,  covered  with 

chloride   of  zinc  paste,  were 


Fig.  95. 


Fig.  96. 


then  applied  to  the  bottom  of 
the  orbit  and  around  its  walls. 
He  next  excised  the  tubercle 
on  the  face,  and  also  applied 
to  this,  after  all  bleeding 
had  ceased,  the  chloride  of 
zinc  paste.  Large  superficial 
sloughs  were  at  first  detached, 
and  in  about  three  months 
afterwards  the  whole  bony 
orbit  became  completely  de- 
tached, and  Mr.  Lawson  pulled 
it  away  in  one  piece  (Fig.  95.)* 
The  exact  size  and  appearance 
of  the  orbit  after  its  removal 
are  here  very  correctly  repre- 
sented. It  is  now  in  the  mu- 
seum of  the  Middlesex  Hos- 
pital. The  pat  ient  had  a  good 
deal  of  pain  in  the  head  and 
sickness  during  the  separation 
of  the  bone  from  the  neigh- 
bouring tissues,  but  all  these 
symptoms  at  once  ceased  after 
the  orbit  had  come  away. 

Up  to  this  date,  April, 
1870,  nearly  4 i  years  after  the 
operation,  she  is  still  perfectly 
well,  and  has  had  no  recur- 
rence of  the  disease.  Her 
present  appearance  is  well 
illustrated  in  Fig.  96.  f 


(7.)  MEDULLARY  CANCER. 

This  is  especially  distinguished  by  its  soft  consistence,  which  greatly 
resembles  that  of  rice,  by  the  peculiar  cauliflower  excrescences,  or  the 
red  fleshy,  fungous  appearance  (fungus  hromatodes)  which  it  presents 
when  protruding  from  the  orbit.     The  form  of  the  tumour  may  be 

*  Transactions  of  the  Pathological  Society,  1867,  p.  233. 

t  These  woodcuts  (wfoioh  were  kindly  lent  by  Mr,  Lawson  to  the  author),  are 
from  photographs  by  Mr.  Heisea. 
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tolerably  circumscribed,  and  it  may  not  bo  very  adherent  to  the  perios- 
teum; or  it  may  be  closely  connected  with  the  latter,  also  invading  and 
destroying  the  muscles  of  the  eye,  the  periosteum,  and,  finally,  the 
bones  of  the  orbit,  and  then  extending  into  the  neighbouring  cavities* 
It  may  Likewise  extend  along-  the  optic  nerve  to  the  brain. 

The  tumour  may  grow  with  considerable  rapidity,  and  attain  an 
enormous  size,  and  this  is  especially  the  case  when  it  recurs,  after  tlu> 
eyeball  and  the  primary  tumour  have  been  extirpated. 

The  following  case  of  Mr.  De  Morgan's  graphically  illustrate^ 
appearances  presented  by  such  a  tumour,  as  well  as  the  mode  of  treat- 
ment which  should  be  adopted,  and  which  proved  successful  for  a 
period  of  14  months,  when  the  patient  died  from  a  secondary  tumour 
in  the  cranium,  the  disease  having  travelled  back  along  the  optic 
nerve. 

The  patient,*  James  Vinall,  was  38  years  of  age,  healthy,  and  also 
of  a  healthy  family,  when  ho  received,  in  August,  1863,  a  blow  on  the 
left  eye.  In  two  months  the  sight  became  impaired,  and  there  was 
deep-seated  pain  in  the  orbit,  and  in  February,  1864,  he  was  quite 
blind  in  this  eye.  Mr.  WootooU  detected  an  intra-ocular,  cancerous 
growth,  and  removed  the  eye  on  20th  April.  The  parts  healed  rapidly  ^ 
and  his  health  improved.  In  May  he  had  again  severe  darting  pain 
at  the  back  of  the  orbit,  and  shortly  afterwards  a  tumour  protruded 
between  the  lids.  The  morbid  growth  increased  with  great  rapidity 
and  his  health  and  strength  failed  greatly.  In  August,  the  tumour 
began  to  bleed,  and  the  haemorrhage  recurred  daily.  In  October,  a 
piece,  about  the  size  of  a  large  walnut,  dropped  off  from  the  centre  of 
the  mass.  He  became  a  patient  in  the  Middlesex  Hospital  on  Novem- 
ber 8,  1864.  Mr.  De  Morgan  gives  the  following  description  of 
tumour  and  the  operation  pel  formed  upon  it: — 

,l  A  large,  irregular  tumour  projected  from  the  orbit,  excavated  in 
the  centre,  and  sloughing  (see  Fig.  97).  The  margins  of  the  lids  could 
be  traced  over  it,  spread  out  and  stretched  to  a  remarkable  degree.  At 
the  lower  and  outer  part,  the  tumour  involved  the  structure  of  the 
cheek.  Its  general  surface  was  somewhat  flattened  and  circular,  and 
teasured  four  inches  across.  It  projected  nearly  four  inches  forward 
from  the  cheek  on  the  outside,  and  ftbooJ  two  inches  and  three-quarters 
from  the  nasal  side.  No  alteration  could  be  detected  in  the  cranial 
bones  ;  nor  were  any  diseased  glands  to  be  felt.  The  patient  had  never 
had  any  cerebral  symptoms.  He  was  in  a  wretched  state  of  health 
from  continued  bleeding  and  offensive  discharge,  and  from  severe  and 
constant  pain.  As,  at  two  hospitals,  the  surgeons  who  saw  him  declined 
to  operate,  he  was  fully  impressed  with  the  hopelessnes.^  oaee, 

hut  he  was  anxious  to  have  anything  done  to  free  him  for  a  time  from 
Pathological  Sooiotv'a  Trana&ctioat."  1866,  266. 
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the  pain  and  discharge.   With  this  view  I  consented  to  operate,  antici- 
pating only  a  Bhort  reprieve  from  death,  but  hoping  that  I  might  be 

Fig.  97. 


able  by  destroying  the  disease  as  it  sprouted  again,  to  give  him  some 
relief  and  comfort.  The  snccess  which  attended  Mr.  Moore's  operation 
on  the  case  of  rodent  nicer,  brought  before  the  British  .Medical  Assoeia- 
timi,  determined  mo  to  follow  the  same  plan,  and  thus  destroy  the 
disease  as  effectually  as  I  conld.  I  removed  the  tnmonron  the  23rd  of 
Novembei',  1864^  by  first  cutting  the  mass  from  the  orbit  with  strong 
curved  scissors,  and  then  removing  all  the  parts  to  which  the  growth 
extended  external  to  the  lids  themselves.  The  actual  cautery  was  then 
fively  [i implied  over  the  whole  surface  of  the  orbit  and  parts  around, 
and  finally  the  whole  was  covered  with  a  layer  of  cotton-wool,  thickly 
coated  with  the  chloride  of  zinc  paste. 

"  There  was  very  little  haemorrhage,  and  he  scarcely  had  pain  after 
the  operation-  In  a  fortnight  a  large  mass  of  the  charred  tissue  was 
thrown  off,  with  some  parts  of  the  orbital  bones.  Portions  of  the  bones 
of  the  orbit  exfoliated  from  time  to  time,  until  much  of  the  framework 
came  away,  exposing  in  one  part  the  dum  mater,  and  opening  the  nasal 
and  maxillary  cavities.  Healthy  granulations  soon  covered  the  whole 
surface.  He  rapidly  gained  health  and  strength.  One  or  two  little 
inilleUseed  looking  excrescences  remained  ai  flu-  inner  part  of  the  wrall 
of  the  cavity,  but  they  did  not  appear  to  grow ;  from  time  to  time, 
however,  they  were  touched  with  the  chloride  of  zinc,  or  I 
silver.' * 
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In  September,  1865,  he  again  applied,  suffering  from  severe  rheu- 
pains  in  the  right  hip;  he  had  lost  flesh,  and  the  pulse  was  up 
to  ]00.  The  excrescences  on  the  inside  of  the  orbit  having  increased 
in  size  (one  was  as  large  as  a  small  nut),  were  cut  away  by  Mr.  De 
Morgan,  and  the  tissue  around  them  destroyed  by  the  chloride  of 
ziDC. 

The  microscopic  examination  of  the  tumour,  made  by  Mr.  Hulke, 
showed  it  to  be  medullary  cancer.  The  optic  nerve  appeared  healthy 
on  section ;  but  extending  between  the  inner  and  outer  sheath  in  the 
loose  connective  tissue,  were  small  diffused  patches  of  cancer  elements, 
lying  in  the  meshes  of  the  health 

Fig.  96  shows  the  pa-  Fig 

tient's  condition  when  he 
appeared  before  the  Patho- 
logical Society,  on  Febru- 
ary *>th,  1866.*  He  was 
then  apparently  quite  well. 

Although  the  patient 
appeared  to  be  quite  well 
in  February,  1866,  he  died 
on  July  Hth,  having  111 
1  year  and  8  months  after  -  J/^ 
the  operation.  He  had  for 
some  time  suffered  greatly 
from   sciatica,   which    was 

D  followed  by  paraple- 
gia. He  had  also  vertical 
hemiopia  of  the  remaining  ^ 

On  post  mortem  ex*-  V5& 

lination,  a  large  tumour 
was  found  in  the  middle  fossa  of  the  skull,  growing  apparently  from 
the  orbital  foramen  and  sphenoidal  fissure,  the  optic  nerve  as  fur  as  the 
assure  being  involved  in,  and  and  liable  from,  it.     Can- 

cerous deposits  were  also  found  in  the  glands  around  the  aorta,  and 
ng  to  the  nerve   trunks  of  the  cauda  equina.     The  orh n 
v,  and  free  from  any  cancerous  growth. 

The  return  of  the  disease,   and   its  fatal  terminatioi  >nse- 

quently  only  due  to  the  fact  that  the  optic  nerve  was  involved  in  the 
cancerous  affection.  Mr.  De  Morgan  therefore  thinks  that  these  facts 
justify  the  belief,  that  had  the  operation  been  done  in  the  same  manner 
at  an  earlier  period,  the  patient  might  have  remained  v, 


•  Tbi*  and  the  preceding  cut  are  from  photograph*  by  Mr.  Heisch,  and  haTe 
been  kindly  lent  to  the  author  by  the  Council  of  the  Pathological  Society. 
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(8.)  MELANOTIC  CANCER. 

Melanotic  tumours  of  the  orbit  are,  like  those  within  the  eye, 
often  either  of  a  sarcomatous  or  a  mixed  character,  one  portion  of 
the  morbid  growth  being  of  a  sarcomatous  nature,  another  carcino- 
matous. The  character  and  progress  of  melanotic  cancer  have  already 
been  given  in  the  articles  upon  tumours  of  the  choroid  (p.  480) ,  and 
need  not  be  entered  upon  here,  as  the  disease  does  not  differ  essentially 
in  its  course  and  nature  (excepting  its  colour)  from  other  cancerous 
affections  of  the  orbit. 


(9.)  EPITHELIAL  CANCER. 

Epithelial  cancer  of  the  orbit  is  also  occasionally  met  with,  originat- 
ing in  the  skin  of  the  temple,  cheek,  or  nose,  and  extending  from  thence 
into  the  orbit.  Mr.  HuJke*  narrates  a  most  interesting  case  of  epithe- 
lial cancer  of  the  orbit  caused  by  a  severe  blow  npon  the  cheek,  in 
which  the  symptoms  presented  by  the  disease  closely  resembled  those 
of  carbuncular  cellulitis. 


7.— VASCULAR  TUMOURS  OF  THE  ORBIT. 
(1.)  Cavernous  Tumour. 

Only  four  instances  of  this  very  rare  form  of  orbital  tumour  have 
been  recorded,  by  Lebert,f  de  Ricci,J  Von  Graefe,§  and  Wecker.|| 

These  tumours  do  not  present  any  specially  characteristic  features 
in  their  external  appearance,  excepting  that  they  are  prone  to  undergo 
marked  spontaneous  changes  in  Bize,  which  are  dependent  upon 
mechanical  hyperemia  of  the  morbid  growth.  Thus,  any  straining 
or  violent  exertion,  or  stooping  position  of  the  head,  may  be  followed 
by  a  striking  increase  in  the  size  of  the  tumour.  In  Von  Graefe*s  case, 
the  mere  pressure  of  the  pillow  in  bed  upon  this  side  of  the  head  and 
face  gave  rise  to  a  temporary  protrusion  of  the  eye,  accompanied  by 
great  congestion  of  the  conjunctival  and  subconjunctival  vessel*. 

The  growth  of  these  tumours  is  generally  slow,  more  especially  if 
they  are  situated  deeply  in  the  orbit,  for  then  the  pressure  of  the  eyeball 
restrains  their  rapid  development. 

The  cavernous  tumour^  is  surrounded  by  a  capsule  of  dense  cellular 

•  '  R   L.O.  II.  Rep./'  v,  336. 

f  Abhandlungen  aue  dem  Gebieto  der  praktisehen  Chirurgie.  Berlin,  1848,  p.  88. 
X  "  Dublin  Quarterly  Journal,"  1865,  November,  p.  338. 
$  "A.  f.  O,"  vn\2,  p.  12. 

||  Wecker,  "Maladiee  dee  Yeux,"  2nd  edit.,  i,  798. 
f  Virchow,  "  Krankhafte  QeeohwHtete,"  in,  1,  358. 
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tissue,  which  is  only  very  loosely  connected  to  the  adipose  tissue  of  the 
orbit,  so  that  the  tumour  can  be  very  readily  and  completely  removed, 
With  but  a  very  slight  amount  of  haemorrhage*  On  a  section,  it  is 
seen  to  be  of  a  spongy  nature,  and  to  be  traversed  by  delicate  meshes 
of  fibrillar  connective  tissue,  dividing  it  into  a  vast  number  of  little 
compartments.  These  interspaces  contain  blood,  which  can  l>e  readily 
squeezed  out  by  a  little  pressure,  and  this  causes  a  considerable  diminu- 
tion in  the  bulk  of  the  tumour,  which  at  the  same  time  becomes  of  a 
pale  greyish  tint. 

TJic  erectile  tumours  (telangiectasis)  which  are  met  with  in  the  orbit, 
almost  invariably  take  their  origin  from  the  eyelids,  and  then,  increasing 
in  size,  extend  thence  into  the  orbit.  They  are  described  in  the  article 
on  Tumours  of  the  Eyelids. 


(2.)  Aneurisms  op  the  Orbit. 

j  hy  anastomosis  is  of  far  less  frequent  occurrence  in  the 
orbit  than  was  at  one  time  supposed,  and  many  of  the  cases  which  have 
been  described  under  this  name,  were  evidently  instances  of  diffuse 
aneurism.  Aneurism  by  anastomosis  is  met  with  principally  in  young 
children,  and  is  mostly  congenital.  The  tumour  commences  in  or  near 
the  skin,  is  connected  with  the  subcutaneous  tissue,  and  presents  the 
appearance  of  an  irregular  nodulated  growth,  consisting  of  convolutions 
of  dilated  arteries ;  the  vessels  of  the  neighbourhood  participating  in 
the  increased  action.  The  origin  of  the  tumour  is  neither  sudden  nor 
produced   by  direct  viol ein  tl  bIow,  and   its  increase  in  size   is 

tardy  and  gradual.  The  size  of  the  swelling  is  much  increased  by  any 
position  or  exertion  which*  causes  congestion  of  the  head,  e.g^  stooping, 
straining,  coughing,  etc.  Although  the  tumour  present*  distinct  signs 
of  pLilsnlinn  and  thrilling,  no  effect  (or  only  a  very  tardy  one)  is  pro- 
duced upon  these  symptoms,  or  upon  the  swelling,  by  compression  of 
the  carotid  artery.  Moreover,  as  was  strongly  insisted  upon  by 
Mr.  John  Bell,  aneurism  by  anastomosis  is  not  curable  by  ligature  of 
vessels.  The  best  treatment  is  that  of  subcutaneous  ligature  of  the 
tumour,  the  ligature  being  either  applied  in  a  circular  manner,  so  as  to 
include  the  base  of  the  tumonr  within  a  single  loop,  or  else  the  figure 
of  8  ligature  should  be  employed.  If  the  growth  is  of  considerable 
size,  and  is  divided  into  different  nodulated  portions,  these  may  be 
operated  upon  sn<  v  by  the  ligature;  or  threads  saturated  with 

a  solution  of  the  perchloride  of  iron  may  be  drawn  through  the  tumour, 
so  that  they  cross  and  re-cross  each  other  in  various  directions.  These 
modes  of  operating  are  far  more  safe  than,  and  much  to  be  I  to, 

injection  of  the  perchloride  of  iron,  or  other  agents  for  the  purpose 
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of  producing  coagulation. 
might  also  be  tried. 


Dr,   Althaus's  treatment  by   electrolysis 


True  aneurisms  of  the  orbit  are  of  rare  occurrence,  and  do  not 
attain  any  considerable  bulk,  on  account  of  the  small  size  of  both  the 
ophthalmic  artery  and  the  central  artery  of  the  retina.  In  a  case 
recorded  by  Mr.  Guthrie,*  an  aneurism  of  the  ophthalmic  artery  of 
each  Bide,  about  the  size  of  a  large  nut,  was  discovered  after  death. 
The  ophthalmic  vein  was  greatly  enlarged,  and  obstructed  near  its 
passage  through  the  sphenoidal  fissure  by  the  great  increase  in  size  of 
the  recti  muscles,  which  had  also  acquired  an  almost  cartilaginous 
hardness.  Although  the  eyes  were  greatly  protruded,  the  sight  was 
hardly  affected,  and  the  exophthalmos  was  evidently  as  much  due  to 
the  state  of  the  muscles  as  to  the  dilatation  of  the  vessels.  There  was 
an  audible  hissing  noise  in  the  head,  which  was  attributed  to  aneurism. 
As  the  disease  existed  on  both  sides,  Mr.  Guthrie  did  not  propose 
ligature  of  the  carotid, 

Cases  of  aneurism  of  the  central  artery  of  the  retina  have  been 
observed  by  Graefe  (senior),  Schmidler,  and  A.  Cooper.  In  Graefe's 
ease  the  central  artery  of  the  retina  was  dilated  to  the  size  of  a  stalk 
of  grass.  But  Sousf  was  in  one  case  able  to  diagnose  the  affection 
with  the  ophthalmoscope.  He  observed  in  a  woman  of  64,  a  red 
ovoid  tumour  on  the  left  optic  disc,  extending  somewhat  beyond  its 
margin,  and,  after  becoming  suddenly  narrower,  passing  over  into  one 
of  the  retinal  arteries.  It  presented  evident  signs  of  pulsation,  the 
dilatation  being  synchronous  with  the  systole  of  the  heart.  The  other 
retinal  arteries  were  very  narrow  and  threadlike,  the  veins  somewhat 
dilated. 


Diffuse  or  false  aneurism  of  the  orbit  is  of  far  more  frequent  occur- 
rence. It  may  be  either  primary  and  traumatic,  or  consecutive  in  its 
origin.  In  the  former  ease,  the  walls  of  the  artery  are  torn  or  ruptured 
by  a  sudden  blow  or  wound  of  the  head  or  orbit,  or  a  fall  upon  the  head, 
and  the  effect  is  immediate,  blood  is  effused  into  the  orbital  cellular 
tissue,  and  a  certain  degree  of  exophthalmos  may  be  produced.  As 
the  exophthalmos  increases,  the  eyelids  become  swollen,  red,  and  edema- 
tous, the  conjunctival  and  subconjunctival  vessels  congested,  the  move- 
ments of  the  eyeball  diminished,  and  the  sight  perhaps  more  or  less 
impaired.  The  blood-vessels  around  the  eye  are  also  sometimes  dilated 
and  tortuous.  A  bluish,  elastic,  Boft  tumour  now  makes  its  appearance 
at  some  point  of  the  edge  of  the  orbit,  and  shows  distinct  pulsations, 
which  are  evident  both  to  the  eye  and  touch,  are  synchronous  with  the 

•  ,( Lecture*  on  Operative  Surgery,"  p.  158. 
t  "  Auntie*  d'OculUtiaue,"  1865, 
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systole  of  the  heart,  and  accompanied  by  an  audible  thrill.  If  the 
ear  is  applied,  a  peculiar  hamming  or  whirring  sound  is  heard,  like  the 
action  of  a  steam-engine,  threshing-machine,  or  humming-top,  and  this 
proves  a  source  of  the  greatest  distress  and  anxiety  to  the  patient  This 
may  extend  over  a  considerable  portion  of  the  head.  In  a  case  narrated 
by  Dr.  Joseph  Boll,*  this  whirring  sound  was  audible  to  a  bystander  at 
the  distance  of  a  yard.  There  is  often  also  intense  pain  in  and  around 
the  orbit  and  over  the  corresponding  viile  of  the  hcud.  Compression  of 
the  carotid  artery  at  once  stops  the  pulsation,  and  pressure  upon  the 
tumour  generally  causes  it  distinctly  to  diminish  in  size.  In  some  cases, 
the  appearances  of  an  aneurisinal  tumour  do  not  come  on  till  some 
length  of  time  after  the  accident,  and  its  increase  is  slow  and  gradual ; 
in  other  b i stances,  the  symptoms  supervene  immediately,  or  very  rapidly 
upon  the  injury. 

The  consecutive  diffuse  aneurism  of  the  orbit  is  frequently  preceded 
by  a  true  aneurism,  accompanied  by  a  fatty  or  atheromatous  degenera- 
tion of  the  walls  of  the  vessel,  which  thus  become  weakened.  But  the 
disease  of  the  walls  of  the  blood-vessel  may  also  be  alone  present.  Any 
sudden  strain  or  exertion  on  the  part  of  the  patient  causes  the  vessel  to 
give  way,  and  this  is  accompanied  by  a  very  marked  and  sudden  pain 

ugh  the  head  and  eye,  as  if  a  pistol  had  been  shot  off,  or  something 
had  given  way  within  the  head.  The  blood  flows  through  the  rent  in 
the  artery,  and,  becoming  infiltrated  in  the  surrounding  cellular  tissue, 
a  cavity,  communicating  directly  with  the  vessel,  is  formed.  Symptom* 
of  exophthalmos,  together  with  pulsation  and  a  bruit  in  the  tumour, 
and  other  signs  of  aneurism,  supervene,  the  patient  at  the  same  time 
experiencing  intense  pain.  Sometimes,  the  disease  may  appear  spon- 
taneously without  the  slightest  apparent  cause,  and  without  any 
accident  or  violent  exertion.  It  has  been  frequently  met  with  in  women 
during  the  time  of  pregnancy  or  childbirth.  Compression  of  the  car 
Causes  a  considerable  diminution  or  arrest  of  the  pulsation  and  bruit, 
but  is  sometimes  accompanied  by  severe  pain  anil  distressing  symptoms 
of  fulness  in  the  head  (Gioppi).  Or  these  may  be  produced  to  a  very 
marked  degree  by  sudden  relaxation  of  the  pressure,  whereas  a  gradual 
removal  produces  no  pain.t 

But  all  the  symptoms  of  orbital  aneurism  may  exist  without  the 
pretence  of  any  inch  affection  within  the  orbit;  the  pulsating  orbital 
tumour  being  simply  due  to  some  compression  of  the  ophthalmic  v 
which  prevents  the  efflux  of  the  blood  from  the  orbit.  The  cause  of 
this  compression  is  frequently  the  presence  of  an  aneurism  of  the  oph- 
thalmic artery  near  its  origin,  or  of  the  internal  carotid  artery.  Thus 
Mr.  Nunneley,  in  his  valuable  and  interesting  paper  on  "Vascular  Pro- 

•  '■  Edinburgh  Medical  Journal,"  1861,  p.  1064. 
t  Dr.  Joseph  Bell,  1  c ..  P  1065, 
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trusion  of  the  Eyeball/'*  narrates,  amongst  other  cases,  that  of  a 
patient  in  whom  he  successfully  tied  the  carotid,  in  1869,  for  a  pulsating 
tumour  of  the  orbit.  In  1864  she  died,  and  on  post-mortem  examination 
the  presence  of  a  circumscribed  aneurism  of  the  ophthalmic  artery  was 
discovered,  just  at  its  origin,  of  the  size  of  a  hazel  nut.  The  trunk  and 
branches  of  the  ophthalmic  artery,  continued  forwards  into  the  orbit, 
being  of  small  size.  The  following  case  of  Mr.  Bowman'sf  is  also  of 
much  interest,  as  showing  how  all  the  symptoms  of  orbital  aneurism 
may  be  simulated  without  the  existence  of  any  such  affection.  The 
patient,  a  woman  aged  40,  noticed  severe  pain  in  the  left  temple  very 
shortly  after  a  blow  from  a  fist  on  the  left  side  of  the  head  and  temple. 
A  fortnight  afterwards,  she  felt  a  constant  rushing  sensation  on  the  same 
side  of  the  head,  like  the  beat  of  a  steam -engine,  which  increased  with 
acceleration  of  the  heart's  action.  On  her  admission  into  King's  College 
Hospital,  under  Mr.  Bowman,  the  eye  was  prominent  and  congested,  the 
pupil  dilated  but  active,  distant  sight  was  perfect,  but  she  was  unable 
to  read.  There  was  a  loud  sibilant  bruit  over  the  left  side  of  the  head, 
being  synchronous  with  the  beating  of  the  heart ;  also  distinct  pulsation 
of  the  left  eye,  apparent  to  the  touch,  and  a  loud  bruit  could  bo  heard 
when  the  stethoscope  was  placed  on  the  closed  eyelids.     Mr.  Bowman 

!  the  common  carotid,  and  the  pulsation  and  bruit,  hitherto  felt  and 
heard  over  the  front  of  the  eye,  at  once  ceased.  But  the  patient  died 
18  days  after  the  operation  from  phagedenic  ulceration  and  haemorrhage 
from  the  wound.  On  post  mortem  examination,  no  appearance  of  an 
aneurism  could  be  discovered,  and  it  is  difficult  as  Mr.  Hulke  says  in 
reporting  the  case  "  to  explain  the  aneurysmal  symptoms  by  the  patho- 
logical appearances  which  were  those  of  phlebitis  of  the  cavernous, 
transverse,  circular,  and  petrosal  siuuses.  The  internal  carotid  may 
have  been  partially  compressed  by  the  swollen  walls  of  the  cavernous 
sinus  against  the  side  of  the  body  of  the  sphenoid  bone,  giving  rise  to 
the  bruit,  which  would  have  a  good  conducting  medium  in  the  cranial 
bones.  The  plugging  of  the  trunk  of  the  ophthalmic  vein,  where  it 
joins  the  cavernous  sinus,  by  obstructing  the  return  of  blood  from  the 
orbit,  accounts  for  the  protrusion  of  the  eyeball,  and  perhaps  also  for 
the  pulsation  which  was  felt  when  the  finger  was  laid  on  it,  because 
each  diastole  of  the  ophthalmic  artery  must  have  been  attended  by  a 
general  momentary  increase  of  the  whole  quantity  of  blood  in  the  orbit , 
because  its  exit  through  the  ophthalmic  vein  was  cut  off,  and  the 
resisting  bony  walls  of  the  orbit  could  permit  a  distension  in  front 
only." 

The  operation  of  ligature  of  the   common    carotid  has  proved 
successful  in  cases  of  aneurism  or  supposed  aneurism   of  the  orbit. 


•  *■  Bf«L-Chir.  Trans.,"  toI.  4%  1865,  p.  29.        f  *  R  L-  O.  II.  Rep./'  ii.  p.  t>. 
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Dr.  Noyes,*  of  New  York,  has  L>  m  a  tabulated  account  of  all 

cases  of  ligature  of  the  carotid  for  pulsating  tumours  of  the  orbit, 
which  had  occurred  up  to  1869.  He  has  collected  45  cases,  of  which 
32  were  cured,  2  partially  mil K WlfilTj  4-  unsuccessful,  an<l  7 

Digital  compression  of  the  carotid  has  proved  successful  in  three 
cases,  viz.,  in  those  of  Gioppi,f  Vaneetti,J  and  Freeman.§  In  a  case 
of  Szokalsky'sH  digital  compression  was  continued  for  fifty-six  hours, 
together  with  ice-cold  compresses  and  small  doses  of  digitalis!  but 
proved  quite  unavailing.  Ligature  of  the  common  carotid  was  then 
performed  with  perfect  success.  Digital  compression  may  be  appl 
in  such  a  manner  as  to  press  the  common  carotid  dire etly  back  against 
tin-  vertebral  column  ;  but  in  this  mode  the  jugular  vein  is  very  apt  to 
lso  compressed,  which  produces  great  congestion  of  the  head.  It 
iB,  therefore,  better  to  raise  the  carotid  MMU  what,  and  compress  it 
between  the  fingers.  Relays  of  assistants  should  be  ready  to  alternate 
in  this  duty.  Sometimes,  however,  it  cannot  be  borne  for  longer  than 
four  or  five  minutes  at  a  time.  The  success  of  these  cases  should 
encourage  us  to  give  this  method  of  trehtnu  nt  by  digital  compression 
a  fair  trial,  before  having  recourse  to  ligature  of  the  carotid,  for  this 
operation  can  always  be  performed  if  compression  fails. 

Two. cases  have  beeu  successfully  treated  by  styptics;  and  Mr.  Holmes 
mentions  an  instance  of  traumatic  aneurism  cured  by  theadministrat 
of  the  extract  of  ergot,  and  tincture  of  green  hellebore,  together  wit  h 
complete  rest  and  tow  diet,^"  Two  cases  in  which  electrolysis  and 
injection  of  the  perchloride  of  iron  were  tried,  are  narrated  in  Zander 
and  Geissler.**  The  latter  remedy  is,  however,  excessively  danger* 
for  instantaneous  death  has  been  caused  by  it  more  than  once. 

8.— EFFUSION  OF  BLOOD  INTO  THE  ORBIT. 


The  effusion  of  blood  into  the  orbit  is  generally  rapid,  and  can 
mostly  be  traced  to  some  direct  cause,  such  as  a  blow  or  fall  upon 
the  eye  or  bead,  incised  or  punctured  wounds  of  the  orbit,  or  the 
lodgment  of  a  foreign  body  withiu  the  latter.  In  rarer  instances,  the 
haemorrhage  may  be  due  to  violent  exertion  or  straining,  or  may  t 
be  spontaneous  in  its  origin.  The  eye  generally  becomes  rapidly  pro- 
truded, and  its  mobility  curtailed.     Frequently  the  protrusion,  as  \w\\ 

New  York  Medical  Journal."  March,  1869.  Vide  alio  Dr.  Morton' »  paper  in 
"  Amer.  Journal  of  Med.  Science,  April,  1865,  and  Zehender't  article,  "  KL  M.," 
1868,99. 

t  "Annate*  d'Oculistique/'  November  and  December*  1858, 

I      Annan"  Univer*.,"  1858,  p.  148  ;  Tide  alio  "  Lancet."  March  15,  1862. 

f  "  American  Journal  of  Med.  Science,"  July,  1866. 

D.  MonattblV'  1864.  427.       %  *  Amer"  Jour,  of  Med.  St..  1864 

•  ■   Vcrletxungen  des  Attge«,  433, 
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frequently  the  case,  by  a  rupture  of  the  lachrymal  sac.  The  air  is 
admitted  into  the  cellular  tissue  of  the  orbit  and  eyelids,  causing  great 
protrusion  of  the  eye  and  swelling  of  the  lids,  both  subsiding  consider- 
ably when  gentle  pressure  is  applied  to  the  eyeball  and  lids.  If  the 
affection  is  due  to  a  rupture  of  the  lachrymal  sac,  the  swelling  may  be 
immediately  produced  by  the  patient's  forcibly  blowing  his  nose.  The 
emphysematous  swelling  is  very  elastic  to  the  touch,  and  there  are 
marked  symptoms  of  crepitation. 


10— PRESSURE   UPON  THE  ORBIT  FROM  NEIGHBOURING 

CAVITIES. 

Dilatation  of  the  cavities  in  the  vicinity  of  the  orbit  will  cause  a 
contraction  and  malformation  of  the  latter,  accompanied  by  more  or  leas 
considerable  exophthalmos,  curtailment  of  the  mobility  of  the  eyeball, 
and  impairment  of  vision. 

Diseases  of  the  frontal  sinus*  may  produce  considerable  dilatati 
this  cavity,  which  then  encroaches  upon  the  orbit,  giving  rise  to  a  con- 
traction and  malformation  of  the  latter,  and  consequent  protrusion  of 
the  eyeball,  Amongst  such  affections  of  the  frontal  sinus,  must  be 
enumerated  acute  and  chronic  inflammation  of  its  lining  membrane, 
giving  rise  to  the  formation  of  a  purulent  or  muco- purulent  discharge  ; 
in  rarer  instances  polypi,  cystic  tumours,  and  entozoa  are  met  with  ; 
also,  perhaps,  exostosis.  The  latter  is,  however,  according  to  Mackenzie, 
so  extremely  rare,  that  he  is  not  aware  of  a  single  recorded  case  of 
exostosis  of  the  frontal  sinus,  although  he  happens  to  have  two  n 
mens  in  his  own  collection.!  Of  these  diseases  of  the  frontal  sinus, 
acute  and  chronic  inflammation,  terminating  in  abscess,  are  the  most 
common. 

The  symptoms  presented  by  abscess  of  the  frontal  sinus  are  often 
somewhat  obscure,  and  may  mislead  even  an  experienced  surgeon,  for 
they  may  so  closely  simulate  those  presented  by  an  intra-orbital 
tumour,  that  the  true  nature  of  the  disease  is  not  recognised  until  an 
exploratory  incision  has  been  made,  or  the  abscess  has  perhaps  burst 
through  the  upper  lid,  and  a  fistulous  opening  is  found,  leading  into 
the  frontal  sinus.  Again,  if  the  swelling  extends  somewhat  lower 
down,  so  that  it  is  crossed  by  the  tendo  oculi,  it  may  be  mistaken  (by 
distension  of  the  lachrymal  sac.  But  we  should  be  guarded  against 
such  a  mistake,  by  the  absence  of  epiphora  and  symptoms  of  inflamma- 

•   Vide   Mr.  Hulke's  articlee  on  DUeose*  of  the   FronUl  Sinui.  "  R.  L.  O  H. 
Rep./'  hi,  147 

t  Msckencie't  "  DUeteea  of  the  Bye,"  4th  edit,  i,  p.  69. 
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latter,  just  over  the  tip  of  the  finger  introduced  by  the  uostril,  should 
be  incised,  bo  that  a  free  communication  may  be  established  between 
the  sinus  and  the  nasal  cavity.  A  stout  eeton,  composed  of  several 
thick  hi  Ik  tin-ends,  is  then  to  be  passed  through  the  aperture  in  the 
skin  into  the  sinus  and  thence  through  the  nostril ;  the  free  end,  pro* 
jecting  through  the  latter,  being  tied  to  that  which  project  I  fron  the 
incision  in  the  skin,  so  that  a  large  and  easily  moveable  loop  is  formed, 
which  should  be  freely  moved  by  the  patient  two  or  three  times  a  day, 
so  as  to  keep  the  opening  between  the  nasal  cavity  and  sinus  | 
manently  patent.  It  is,  however,  much  better  to  employ  an  india- 
rubber  drainage-tube,  having  holes  cut  at  short  intervals.  This  is  to 
be  fastened  to  a  director,  and  the  latter  passed  in  the  same  manner 
as  the  seton,  and  the  tube  be  then  drawn  through.  Or  it  may  be 
passed  up  the  uostril  into  the  sinus,  and  thence  into  the  orbit  and  out 
by  the  external  wound,  the  one  end  being  fastened  to  the  forehead  by  a 
strip  of  plaster,  the  other  being  left  to  project  a  little  from  the  no.-' 
The  cavity  of  the  sinus  should  be  washed  out  several  times  daily  with 
water  or  an  astringent  lotion  (Zinc.  Snip.  gr.  i,  Alumin.  gr.  3,  Aq. 
dest.  3-j),  this  being  injected  through  the  tube  ;  the  latter  is  also  to  be 
moved  a  little  once  or  twice  daily.  The  patient  is  to  be  kept  in  bed 
for  some  days  and  closely  watched.  The  eeton  should  be  worn  for 
several  weeks,  or  even  longer,  but  should  be  removed  if  it  gives  rise 
to  much  irritation  or  to  cerebral  symptoms.  When  the  communication 
with  the  nose  has  been  permanently  established,  the  seton  or  tube 
Bhould  be  removed,  and  the  opening  in  the  skin  will  then  granulate  and 
heal.  I  have  seen  several  cases  very  successfully  treated  in  this  way 
by  Mr.  Bowman,  and  Mr,  Lawson.  The  full  owing  case  of  my  own 
also  illustrates  well  the  symptoms  of  the  disease : — 

R.  S.,  aged  40,  baker,  perceived  about  twelve  years  ago,  that  the 


right  upper  lid  was  swollen,  and 
hung  down  over  the  eye.  This 
swelling  disappeared  spontaneously 
in  the  course  of  a  week,  but  re- 
curred about  every  two  years  ;  and 
six  months  ago  be  noticed  that, 
besides  the  tumefaction  of  the  lid, 
there  was  a  small  swelling  at  the 
inner  angle  of  the  upper  lid  close 
to  the  root  of  the  nose ;  and  as  it 
gradually  increased  in  size,  he  ap- 
plied for  advice  at  King's  College 
Hospital  on  June  4lh,  1869.  He 
then  presented  the  following  ap- 
pearance:— The    right    eye    pro- 
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fomentations  and  poultices.  The  incision  was  kept  open  so  as  to  per- 
mit the  free  exit  of  the  discharge,  and  the  drainage-tube  was  syringed 
out  with  luke-warm  water  several  times  a  day,  in  order  to  keep  it 
patent,  being  also  slightly  moved  up  and  down  twice  daily.  The 
patient  recovered  rapidly,  and  was  made  an  out-patient  on  July  3,  the 
tube  still  remaining  in.  The  swelling  had  now  almost  entirely  disap- 
peared, the  eyeball  had  resumed  its 

natural  position,  and  its  range  of  Fi>;.  tm 

mobility  upward*  and  inwards  was 
very  greatly  increased.  The  tube 
was  allowed  to  remain  in  till  Sep- 
tember 23,  when  it  was  removed, 
as  there  had  been  no  return  of  the 
swelling,  and  all  discharge  had 
ceased.  The  external  wound  now 
quickly  closed ;  the  eye  having  by 
this  time  regained  its  normal  ap- 
pearance (vide  Fig.  100),  and  its 
mobility  was  perfect  in  all  direc- 
tions. He  was  seen  last  in  the 
beginning  of  February,  1870,  and 
was  still  perfectly  well. 

Enlargement  of  the  maxillary  mnue,  the  nasal  cavity,  and  the  cavity 
of  the  cranium  may  also  cause  pressure  upon,  and  a  contraction  of,  the 
cavity  of  the  orbit,  uccoinpunied  by  protrusion  of  the  eye  and  limitation 
of  its  movements.  For  interesting  cases  illustrative  of  these  different 
conditions,  I  must  refer  the  reader  to  Mackenzie's  "  Treatise  on 
Diseases  of  the  Eye/' 


11—  WOUNDS  AND  INJURIES  OF  THE  ORBIT. 

Incised  and  punctured  wounds  of  the  orbit  should  always  be 
watched  with  care,  for  serious  symptoms  do  not  always  arise  directly 
after  the  injury,  and  may  not  manifest  themselves  till  some  time  after- 
wards. ♦  The  instrument  which  has  inflicted  the  injury  should  be 
examined,  in  order  that  we  may  ascertain  whether  a  portion  of  it  has 
not  been  broken  off,  and  perhaps  remains  lodged  within  the  orbit. 
Even  if  the  eyebnll  itself  and  the  bones  of  the  orbit  have  escaped  direct 
injury,  inflammation  of  the  cellular  tissue  of  the  orbit  and  a  more  or 

extensive  formation  of  pus  are  very  likely  to  occur. 

Foreign  bodies,  more  especially  if  they  are  small  in  size,  such  as 
shot,  splinters  of  glass,  steel,  etc.,  may  remain  for  a  long  time  9] 
tected  within  the  orbit.      The  lodgment  of  a  foreign  body  in  the  orbit 
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the  incision  at  the  outer  can  thus  are  then  to  be  united  by  two  or  three 
fine  sutures,  or  the  twisted  WIN  suture. 

In  fractures  of  the  orbit  the  most  absolute  rest  must  be  enforced, 
the  patient  should  be  placed  upon  low  diet,  and  the  use  of  stimulant* 
should  be  forbidden.  Cold  compresses,  and,  if  necessary,  leeches, 
should  be  applied. 

The  eyeball  may  bo  dislocated  and  pushed  out  of  the  orbit  by  a 
foreign  body,  e.p,,  a  piece  of  iron,  the  ferrule  of  an  umbrella  or  stick, 
etc.,  being  thrust  into  the  socket.  In  such  cases,  the  eye  lies  upon 
the  cheek,  protruding  far  beyond  the  lids,  which  cannot  be  closed  over 
it.  The  optic  nerve  is,  of  course,  greatly  stretched,  and  vision  more 
or  less  completely  lost,  but  on  the  removal  of  the  foreign  body,  and 
replacement  of  the  eye,  the  sight  may  be  perfectly  restored.  The 
foreign  body  should  be  immediately  extracted,  and  the  eye  replaced. 
The  latter  is  to  be  done  by  gently,  yet  firmly  and  steadily,  pressing  the 
eyeball  back,  which  will  cause  it  suddenly  to  spring  back  into  the 
orbit,  the  eight  being  then  generally  at  once  restored.  The  eye  should 
be  retained  in  its  position  by  a  firm  compress  bandage. 


12 .—EXCISION  OF  THE  EYEBALL. 

The    modern   method   of  removing  the  eye  was  first  devised  by 
^t  and  O'Ferral  in   1841,  independently  of  each  other.     Stoeber 
practised  it  in   1842,  and  Critchett  first  introduced  it  in  London 
1851. 

The  principal  advantages  of  this  operation  over  the  old  one  are, 
that  the  eye  is  removed  from  the  ocular  capsule  without  any  injury  to, 
or  interference  with,  the  cellular  tissue  of  the  orbit,  or  a  division  of  the 
outer  commissure  of  the  eyelids  ;  that  the  muscles  are  divided  quite 
close  to  their  insertion  into  the  sclerotic,  that  nearly  the  whole  of  the 
conjunctiva  is  preserved,  and  that  only  a  few  blood-vessels  are 
divided.  Thus  there  is  but  a  moderate  amount  of  haemorrhage,  and 
an  excellent  degree  of  mobility  is  preserved  for  the  insertion  of  an 
artificial  eye. 

The  operation  is  best  performed  in  the  following  manner : — The 
patient  should  lie  on  a  couch,  and  a  large  sponge  should  be  placed 
beneath  the  temple  and  cheek  of  the  side  corresponding  to  the  eye 
about  to  be  removed,  so  that  the  blood  may  not  flow  down  his  neck  or 
over  his  clothes.  An  assistant  should  be  ready  with  several  smaller 
sponges,  to  wipe  away  the  blood  from  the  eye  during  the  different  steps 
of  the  operation.  The  patient  having  been  brought  thoroughly  under 
the  influence,  of  chloroform,  and  the  eyelids  held  apart  by  the  stop 
speculum,  the  operator  places  himself  behind  the  pa  i.   fixing 

eyeball  steadily  with  a  pair  of  forceps,  divides  the  conjunctiva  all 
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round  the  cornea  and  quite  close  to  the  latter,  with  a  pair  of  strong 
blunt-pointed  scissors  curved  on  the  flat.  He  next  incises  the  subcon- 
junctival tissue  at  one  point,  and,  passing  a  strabismus  hook  through 
this  aperture,  catches  up  one  of  the  recti  muscles,  and  divides  it  .;•■ 
close  to  its  rmtrtim  The  four  recti  muscles  ure  to  be  thus  divided  in 
succession.  When  this  has  been  dune,  the  operator  presses  back  the 
upper  and  lower  eyelid*  so  as  to  make  the  eyeball  spring  forth  thruugh 
the  small  opening  in  the  conjunctiva  and  protrude  between  the  eyelids. 
The  cut  end  of  the  tendon  of  the  external  or  internal  rectus  muscle 
being  seized  with  the  forceps,  and  the  eyeball  rolled  to  the  corresponding 
side,  the  scissors  (closed)  are  tu  be  passed  along  the  posterior  sur' 
of  the  globe  until  the  optic  nerve  is  reached,  when  the  blades  are  to  be 
opened  and  the  nerve  divided  quite  close  to  the  sclerotic.  The  eyeball 
should  now  be  lift  id  forward  by  the  fingers,  and  any  portions  of  con- 
junctiva i»r  subconjunctival  tissue  which  may  adhere  to  the  globe,  as 
well  as  the  insertion  of  the  oblique  muscles,  are  to  be  divided  close  to 
the  sclerotic.  This  finishes  the  operation,  and  the  eye  will  have  been 
removed  ignite  tree  from  conjunctival  or  muscular  tissue,  and  present  a 
perfect  I J  UBOOth  and  polished  appearance. 

As  the  operator  stands  behind  the  patient,  it  will  be  found  most 
easy  to  divide  the  optic  nerve  of  the  right  eye  from  the  temporal  side, 
the  eye  being  at  the  same  time  rotated  inwards;  the  left  optic  nerve, 
on  the  contrary,  is  best  divided  from  the  nasal  side.  By  so  doing,  the 
right  hand  can  be  used  for  either  eye,  and  the  operator  is  not  obliged 
to  alter  his  position. 

The  haemorrhage  which  ensues  upon  the  division  of  the  optic  nerve 
and  ophthalmic  artery,  is  generally  soon  stopped  by  making  a  stream 
of  cold  water  from  a  sponge  (or  for  want  of  this,  from  the  narrow  spout 
of  a  small  jug)  play  upon  the  bottom  of  the  orbit,  and  it  will  not  be 
necessary  to  ligature  any  vessel  When  the  haemorrhage  has  stopped, 
the  lipa  of  the  conjunctival  aperture,  through  which  the  eye  has  been 
removed,  may  be  brought  together  by  a  fine  suture,  passed  through  the 
four  little  lappets  left  in  the  interval  of  the  recti  muscles.  The  suture, 
which  is  best  inserted  with  the  long  needle  with  a  handle  devised  for 
this  purpose  by  Mr.  Hulke,  may  then  be  firmly  tied,  so  that  the  lips 
of  the  incision  may  be  accurately  brought  together.  It  is  still  bet: 
however,  to  wait  with  the  tying  of  the  suture  for  an  hour  or  two,  until 
all  haemorrhage  has  ceased.  Although  the  insertion  of  the  suture 
brings  the  edges  of  the  conjunctival  wound  very  nicely  together,  it 
should  not  be  employed  in  those  cases  in  which  the  excised  eye  is 
acutely  inflamed,  as  it  prevents  the  exit  of  inflammatory  exudations. 
When  the  operation  is  finished,  a  thick  pledget  of  folded  lint  or  a 
sponge  should  be  pressed  firmly  for  a  few  minutes  against  the  lids,  in 
order  to  stop  the  bleeding.     Should  this  not  arrest  the  haemorrhage,  a 
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compress  of  lint  soaked  in  cold  (or  iced)  water  is  to  be  tied  very 
tightly  over  the  eye.  This  is  far  less  painful  than  keeping  the  lids  open 
with  a  wire  speculum  for  an  hour  or  two,  and  packing  the  orbit  with 
lint  and  small  portions  of  sponge. 

The  after-treatment  of  cases  of  excision  of  the  eye  is  generally  very 
simple.  A  cold  compress  should  be  applied  during  the  first  few  days, 
and  the  orbit  syringed  ont  with  a  little  luke-warm  water,  to  cleanse 
away  the  discharge.  If  the  latter  should  continue  for  longer  than  a 
week  or  ten  days,  and  the  conjunctiva  looks  red  and  swollen,  a  mild 
astringent  injection  of  sulphate  of  xinc  or  alum  should  be  used  two  or 
three  times  daily.  If  symptoms  of  inflammation  of  the  cellular  tissue 
of  the  orbit  should  supervene,  warm  bread-and- water  poultices  or 
warm  poppy  fomentations  should  be  applied,  and  the  exit  of  pus  be 
facilitated  by  a  free  incision  into  the  conjunctiva;  this  should  never 
be  neglected  if  the  lips  of  the  wound  have  befO  stOMd  by  a  suture. 
Should  small  granulations  make  their  Appearance  on  the  conjunctival 
cicatrix,  these  should  be  at  once  snipped  off  with  a  pair  of  scissors. 

When  the  eye  is  excised  on  account  of  the  presence  of  an  intra- 
ocular  tumour,  the  optic  nerve,  instead  of  being  divided  close  to  the 
globe,  must  bo  cut  as  far  back  as  we  can  reach,  in  order  that  all  the 
diseased  portion  may,  if  possible,  be  removed.  Or  Von  Graefe's  pre- 
liminary division  of  the  optic  nerve  may  be  performed,  a  description 
of  which  will  be  found  in  the  article  on  Glioma  of  the  Retina  (p.  894). 
The  extirpation  of  the  eye  together  with  the  soft  parts  of  the  orbit,  as  in 
orbital  tumours,  is  a  more  severe  and  protracted  operation  than  the 
simple  excision.  The  outer  commissure  of  the  lids  must  generally  be 
divided,  in  order  to  give  more  room  for  the  extirpation  of  the  eye  and 
the  morbid  contents  of  the  orbit. 


13,— THE  APPLICATION  OF  ARTIFICIAL  EYES 
(PROTHESIS   OCUL1). 

The  use  of  an  artificial  eye  should  not  be  allowed  until  five  or  six 
weeks  after  the  excision,  when  the  cicatrix  has  become  firmly  united, 
and  the  parts  are  quiet  and  free  from  all  irritation.     If  the  eye  has 
been  removed  on  account  of  sympathetic  irritation  of  the  other,  special 
care  must  betaken  that  no  artificial  eye  is  worn  until  all  the  sympn 
symptoms  have  permanently  disappeared  for  some  months,  u 
must  be  carefully  watched  for  some  time  afterwards,  lest  the  artificial 
eye  might  re-awaken  them.  Indeed,  the  wearing  of  an  artificial  e 
too  long  a  time,  so  that  it  sets  up  great  in  iay  even  give  rise  to 

sympathetic  disease.* 


•  Tide  an  interesting 
Rep.,"  ri,  2, 183. 


of  this  kind  recorded  by  Mr.  Legion,  "  B.  L.  0.  H, 
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At  first,  a  small  eye  should  be  worn  for  a  short  time  each  day,  and 
then,  when  the  parts  have  become  accustomed  to  it  and  there  is  a  com- 
plete absence  of  all  symptoms  of  irritation,  a  larger  one  may  be  adopted 
and  worn  for  a  longer  period,  and  at  last  the  whole  day,  but  it  should 
always  be  removed  at  night.  After  the  lapse  of  some  months,  the  internal 
surface  of  the  eye  becomes  rough,  and  as  this  is  a  ready  source  of  irri- 
tation and  discomfort  a  new  one  ib  required. 

As  the  insertion  and  removal  of  the  artificial  eye  requires  some 
little  knack  and  practice,  I  subjoin  the  following  concise  and  plain  roles, 
which  are  given  to  the  patients  at  the  Royal  London  Ophthalmic  Hos- 
pital. 

Instructions  far  Persons  wearing  an  Artificial  Eye.— It  should  be  taken 
out  every  night,  and  replaced  in  the  morning. 

To  put  the  Eye  in.— Place  the  left  hand  flat  upon  the  forehead,  with 
the  fingers  downwards,  and  with  the  two  middle  fingers  raise  the  upper 
eyelid  towards  the  eyebrow ;  then  with  the  right  hand,  push  the  upper 
edge  of  the  artificial  eye  beneath  the  upper  eyelid,  which  may  be  allowed 
to  drop  upon  the  eye.  The  eje  must  now  be  supported  with  the  middle 
fingers  of  the  left  hand,  whilst  the  lower  eyelid  is  raised  over  its  lower 
edge  witlj  ^ne  right  hand. 

To  take  tin*  Eye  out, — The  lower  eyelid  must  ne  drawn  downwards 
with  the  middle  finger  of  the  left  hand,  and  then  with  the  right  hand 
the  end  of  a  small  bodkin  must  be  put  beneath  the  lower  edge  of  the 
artificial  eye,  which  must  be  raised  gently  forward  over  the  lower  eyelid, 
when  it  will  readily  drop  out ;  at  this  time  care  must  be  taken  that  the 
eye  docs  not  fall  on  the  ground  or  other  hard  place,  as  it  is  very  brittle, 
and  might  easily  be  broken  by  a  fall.* 

After  it  has  been  worn  daily  for  sis  months,  the  polished  surface  of 
the  artificial  eye  becomes  rough  j  when  this  happens,  it  should  be  re- 
placed by  a  new  one ;  for,  unless  this  is  done,  uneasiness  and  inflam- 
mation may  result. 


•  In  order  to  avoid  this  accident,  the  patient  should  stoop  over  a  cushion  or 
handkerchief  placed  on  a  table,  or  otct  a  bed. 


Chapter  XVII. 
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L— CEDEMA  OF  THE   EYELIDS,  ETC. 

CEdema  of  the  lids  very  frequently  accompanies  (as  we  have  seen)  the 
severer  forms  of  inflammation  of  the  conjunctiva,  cornea,  and  iris.  Tt 
may,  however,  be  also  dependent  upon  some  disturbance  of  the  general 
health,  more  especially  in  feeble  and  delicate  persons.  It  is  often  due 
to  an  affection  of  the  heart  or  kidneys,  and  should,  therefore,  always 
arouse  our  suspicions,  and  lead  us  to  examine  as  to  the  presence  of 
general  dropsy,  and  of  albumen  in  the  urine.  The  degree  of  cedeniatous 
swelling  of  the  lids  is  subject  to  much  variation.  If  it  be  due  to  con- 
stitutional causes,  it  is  often  but  inconsiderable  in  degree,  giving  rise 
only  to  a  little  puffiness  and  fulness  of  the  lids,  which  is  generally 
greatest  in  the  morning,  and  diminishes  daring  the  day.  Some- 
times, the  puffiness  is  principally  confined  to  the  lower  lid,  forming  a 
little  pouch  or  sack,  which  is  very  unsightly  if  it  be  considerable  in 
size  and  if  the  subcutaneous  veins  are  dilated,  as  the  swelling  then 
assumes  a  dusky,  bluish  tint.  The  swelling  produced  by  oedema  is 
smooth,  pale,  soft,  and  semi-transparent,  and  it  is  easily  pitted  with 
the  point  of  the  finger,  the  mark  remaining  for  a  little  time. 

If  the  iedema  is  due  to  constitutional  causes,  the  treatment  must  be 
chiefly  directed  to  their  alleviation,  when  the  swelling  of  the  lid  will 
soon  subside.  Where  the  puffiness  of  the  lids  occurs  spontaneously  in 
persons  of  a  feeble,  delicate  habit,  tonics  should  be  administered,  and 
the  general  health  attended  to.  A  compress  bandage  should  be 
applied,  and  I  have  also  found  benefit  from  the  use  of  warm  aromatic 
bags  (containing  camomile  flowers,  camphor,  etc.)  tied  firmly  over  the 
eye.     If  the  oedema  ifl  -tinate  and  unsightly,  a  small  horizontal 

fold  of  Bkin  may  be  excised.  Where  this  condition  is  dependent  upon 
some  other  disease  of  the  eye,  this  must  be  treated,  and  when  it  is  alle- 
viated, the  puffiness  will  soon  disappear. 

Emphysema  >■■  is  dne  to  the  admission  of  air  into  the  areolar 

tissue,  and  is  generally  caused  by  a  fracture  of  the  nasal  bones,  or  of 
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the  frontal  or  ethmoidal  cells,  and  rupture  of  the  mucous  membrane ; 
though  generally  produced  by  severe  blows  or  falls,  it  may  arise  after 
blowing  the  nose  very  forcibly.  The  swelling  of  the  lid  is  tense  and 
elastic,  and  there  is  distinct  crepitation  on  pressure ;  the  colour  of  the 
skin  is,  however,  unchanged.  The  treatment  consists  in  the  application 
of  a  compress  bandage,  with  the  use  of  a  mildly  stimulating  lotion. 

In  erythema  {hjpercemia)  of  the  eyelids  the  skin  is  very  much  red- 
dened^ and  presents  a  bright  scarlet  flush,  which  temporarily  disappears 
upon  pressure.  There  is,  however,  hut  very  little,  if  any,  swelling  of 
the  lid,  and  no  pain,  although  the  patient  complains  of  a  sensation  of 
great  heat.  The  redness  generally  extends  somewhat  on  to  the  cheek, 
and  the  palpebral  and  ocular  conjunctiva  may  likewise  be  injected. 
The  veins  of  the  skin  are  also  Bometimes  dilated.  This  affection  is 
not  nnfrequently  due  to  prolonged  exposure  to  very  bright  sunlight  or 
intense  heat,  and  is  also  met  with  in  persons  suffering  from  some 
irregularity  of  the  general  circulation.  Compresses,  soaked  in  cold 
water  or  in  goulard  lotion,  should  be  frequently  applied ;  and  a  solution 
of  nitrate  of  silver  (gr.  iv,  ad.  Jj)  may  be  painted  over  the  outside  of 
the  lids.  If  there  is  much  vascularity  of  the  conjunctiva  and  a  slight 
muco-purulent  discharge,  a  weak  collyrium  of  sulphate  of  zinc  or  alum 
should  be  prescribed. 

A  peculiar  bluish  discolouration  of  the  eyelids  (more  especially  the 
lower  one)  is  occasionally  observed  in  persons  of  feeble  health,  and  of  a 
very  transparent  and  delicate  complexion.  This  dark  tint  is  especially 
conspicuous  beneath  the  lower  hd,  producing  a  dark  blue,  semicircular 
ring.  This  appearance  is  due  to  a  dilatation  of  the  subcutaneous  veins, 
which  are  the  more  conspicuous  on  account  of  the  delicacy  of  the  skin. 
It  is  often  difficult  to  cure  this  discolouration,  more  especially  if  a 
oertain  degree  of  oedema  of  the  lid  co-exists.  I  have  found  the  most 
benefit  from  the  use  of  a  solution  of  Tannin  (gr.  iv — viii,  to  Jj  of  water), 
which  is  to  be  painted  frequently  over  the  outside  of  the  eyelids.  When 
this  has  been  employed  for  some  little  time,  a  solution  of  acetate  of 
lead  or  of  nitrate  of  silver  should  be  substituted.  Care  must,  however, 
be  taken  that  the  nitrate  of  silver  does  not  discolour  the  skin,  which  is 
especially  apt  to  happen  at  the  points  where  the  latter  is  a  little 
wrinkled.  The  general  health  should  at  the  same  time  be  attended  to, 
irregularities  in  the  circulation  or  the  digestive  functions  be  rectified, 
and  abstinence  from  every  form  of  dissipation  strictly  enforced. 


2.— INFLAMMATION  OF  THE  EYELIDS,  ETC. 

In  the  acute  phlegmonous  inflammation  (abscess)  of  the  eyelids,  there 
is  great  redness,  heat,  and  swelling  of  the  lids,  which  are  also  acutely 
sensitive  to  the  touch.     The  skin  is  greatly  reddened,  and,  as  the  disease 
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advances,  it  assumes  a  darker  and  more  dusky  hue.  The  conjunctiva 
is  also  injected,  and  there  is  often  a  considerable  degree  of  chemosis. 
The  swelling  is  firm  and  hard  and  not  cedematous ;  it  often  extends 
over  the  eyebrow  and  cheek,  and  may  become  so  considerable  that  the 
upper  lid  is  swollen  up  to  the  size  of  a  pigeon's  egg,  or  even  larger. 
This  hardness  is  at  first  especially  conspicuous  at  one  point,  which 
fee le  like  a  little,  firm,  circumscribed  nodule ;  this  increases  more  and 
more  in  size,  then  the  hardness  gradually  yields,  the  swelling  becomes 
softer,  more  doughy,  and  there  is  a  distinct  sense  of  fluctuation.  The 
skin  becomes  thinned  and  yeHowishly  discoloured  at  one  point,  gives 
way,  and  a  large  quantity  of  thick  creamy  pus  escapes.  In  rarer 
instances,  the  perforation  occurs  through  the  conjunctiva.  When  the 
abscesB  forms  at  the  inner  angle  of  the  eye,  near  the  lachrymal  sac,  it 
has  been  termed  Qftflftytopg,  and  may  then  be  mistaken  for  acute  inflam- 
mation of  the  sac.  If  it  perforates  at  the  inner  canthus,  it  is  called 
agilops.  It  generally,  however,  occurs  in  the  upper  lid,  which,  on 
account  of  the  swelling,  hangs  immoveably  down,  so  that  the  pal- 
pebral aperture  is  quite  closed.  The  pain  is  mostly  very  great,  and 
of  a  violently  throbbing  character,  extending  over  the  correspond- 
ing side  of  the  head  and  face.  There  is  often  also  much  constitu- 
tional disturbance  and  feverishness.  The  course  of  the  disease  may, 
however,  be  more  chronic,  and  all  the  inflammatory  symptoms  be  sub- 
acute in  character.  Abscess  of  the  eyelid  is  almost  always  of  traumatic 
origin,  being  produced  by  wounds  or  blows  upon  the  eye.  It  may, 
however,  occur  spontaneously,  or  supervene  upon  severe  inflammation 
of  the  conjunctiva,  or  erysipelas  of  the  eyelids. 

If  the  disease  is  seen  at  the  very  outset,  we  should  endeavour  to 
produce  the  resolution  of  the  inflammatory  swelling  by  the  application 
of  cold  (iced)  compresses,  leeches,  etc.  But  if  we  cannot  succeed  in 
this,  hot  poultices  or  sedative  fomentations  should  be  applied,  in  order 
to  accelerate  the  formaiion  of  pus,  and  as  soon  as  fluctuation  is  felt,  a 
free  incision  should  be  made  into  the  swelling  parallel  to  the  edge  of  the 
lid,  so  as  to  give  ready  exit  to  the  discharge.  For  if  this  is  not  done, 
but  the  abscess  is  allowed  to  perforate  spontaneously,  the  sufferings  of 
the  patient  are  not  only  greatly  aggravated  and  prolonged,  but  the 
opening  will  be  ragged  and  insufficient,  and  by  the  contraction  of  the 
cavity  of  the  abscess,  will  tend  to  produce  ectropion*.  If  perforation 
has  already  occurred,  the  opening  should  be  enlarged  if  it  is  insufficient 
Cbt  the  free  discharge  of  matter ;  and  if  several  apertures  exist  close 
together,  they  should  be  laid  open  into  one  large  wound.  After  the 
escape  of  the  pus,  warm  poultices  sbonld  be  applied,  and  subsequently 
warm  water  dressing  and  a  compress  bandage,  bo  as  to  keep  the  lid  in 
position  and  the  walls  of  the  abscess  in  contact,  and  thus  hasten  the 
union.   A  generous  diet  and  tonics  should  be  prescribed.    Any  e  version 
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or  malposition  of  the  eyelid  or  puncta  must  be  treated  at  a  subsequent 
period. 

/»  Erysipelas  of  the  lids  the  swelling  is  not  firm,  hard,  and  of  a  dusky- 
red  tint,  but  cedematous,  softer,  and  of  a  more  rosy,  semi-transparent 
hue,  the  blush  disappearing  on  pressure.  The  cuticle  is  frequently 
elevated  in  the  form  of  small  blisters  by  an  effusion  of  serum.  The 
swelling  of  the  lid  is  often  very  considerable,  and  extends  over  the  eye- 
brow and  down  the  cheek ;  the  conjunctiva  is  injected,  and  there  is 
more  or  less  cbemosis.  There  is  likewise  much  constitutional  disturb- 
ance ;  the  patient  is  feverish,  his  tongue  foul  and  loaded,  and  he  is 
often  extremely  weak  and  feeble.  The  pain  is  generally  not  very  great, 
nor  of  a  throbbing  or  pulsating  character.  If  pus  is  formed,  the 
swelling  assumes  greater  firmness,  the  skin  becomes  more  tense  and 
of  a  livid,  dusky-red  tint,  and  the  pain,  heat,  and  throbbing  increase  in 
severity.  The  swelling  becomes  softer,  there  is  a  distinct  feeling  of 
fluctuation,  and  then,  if  left  to  itself,  the  abscess  points  and  perforates. 
The  matter  may  extend  freely  into  the  connective  tissue,  and  give  rise 
to  extensive  sloughs.  But  erysipelas  may  produce  much  more  serious 
complications,  for  the  inflammation  may  extend  to  the  cellular  tissue  of 
the  orbit,  giving  rise  to  abscess  within  the  latter  and  great  exophthalmos, 
followed  perhaps  by  sloughing  of  the  cornea  or  suppurative  irido-cho- 
roiditis ;  or,  the  inflammation  may  extend  backwards  from  the  orbit, 
along  the  optic  nerve  to  the  brain,  and  set  up  meningitis ;  or,  again,  the 
erysipelatous  inflammation  may  also  become  diffuse,  and  extend  to  the 
face.  The  Bight  may  likewise  be  much  impaired  or  lost  by  the  inflam- 
mation extending  to  the  neurilemma  of  the  optic  nerve  and  setting  op 
optic  neuritis,  which  may  terminate  in  atrophy  of  the  nerve.  Or  the 
latter  may  be  produced  by  the  great  pressure  upon,  or  stretching  of,  the 
optic  nerve.  The  purulent  matter,  as  Mackenzie  points  out,  may  like- 
wise make  its  way  into  the  lachrymal  sac,  which  becomes  filled  with 
pus  from  without ;  in  the  production  of  which,  its  lining  membrane  has 
no  share. 

Erysipelas  of  the  eyelids  may  be  spontaneous  in  origin,  being  caused 
by  exposure  to  cold  and  wet,  more  especially  if  the  patient  is  already  in 
feeble  and  delicate  health  from  want  or  dissipation.  It  is  often,  how- 
ever, of  traumatic  origin,  being  due  to  injuries,  wounds,  etc.,  of  the 
lids.  Our  first  object  in  the  treatment  must  be  to  strengthen  the 
patient.  If  the  stomach  iB  much  deranged,  the  tongue  loaded,  the 
breath  foetid,  a  brisk  purgative  or  an  emetic  should  be  at  once  adminis- 
tered. Then  tonics  should  be  given,  more  especially  the  tincture  of 
steel,  or  preparations  of  steel  and  quinine.  The  diet  must  be  generous, 
and  stimulants,  particularly  port  wine  and  brandy,  should  be  freely 
administered.  Warm  poppy  or  laudanum  fomentations  should  be  applied 
to  the  lids,  or  they  may  be  painted  with  collodion.     If  pus  is  forming, 
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a  free  incision  must  be  made  at  once,  in  order  to  permit  of  its  ready 
escape.  If  the  cheniosis  is  very  considerable  and  firm,  so  that  it  presses 
upon  the  vessels  which  supply  the  cornea,  and  thus  endangers  the  nutri- 
tion of  the  latter,  the  chemol  ic  swelling  should  be  incised  at  different 
points;  but  if  the  pressure  of  the  swollen  lids  is  threatening  this  danger, 
the  outer  canthus  should  be  divided.  When  the  erysipelatous  inflam- 
mation has  extended  to  the  orbital  rmlhlW  tissue,  and  the  eye  is  pro- 
truded from  a  collection  of  pus  or  an  effusion  into  the  orbit,  a  free  and 
deep  incision  should  be  made  so  as  to  evacuate  it 

Cases  of  anthrax  (carbuncle)  of  the  lids  generally  occur  in  elderly 
persons  of  feeble  health.  The  inflammatory  swelling  is  of  a  dusky, 
livid-red,  and  tirm  aiul  circumscribed,  and  there  is  a  groat  tendency  to 
sloughing.  Vesicles  form  on  the  lid  anil  burst,  discharging  sanious 
matter  ;  the  skin  and  areolar  tissue  become  black  and  gangrenous,  and, 
cloughing  out,  leave  a  more  or  less  deep  cavity,  which  then  granu* 
lates  and  cicatrizes.  A  crucial  incision  should  be  made  into  the  swell- 
ing at  an  early  stage,  so  as  to  allow  the  escape  of  matter  and  facilitate 
the.  separation  of  the  slough,  and  warm  poultices  should  then  be  applied. 
The  pfttiani'fl  strength  must  be  sustained  by  a  liberal  administration  of 
famrdj,  wine,  tonics,  and  a  good  diet.  If  the  pain  is  great,  opium  must 
be  given,  either  internally,  or  by  the  subcutaneous  injection. 

Mai  Ike  U&i  is  said  to  be  somewhat  common  in 

«■« | •:  of  Fr:inee  and  of  the  continent,  but  I  bfl  heard  of 

its  having  been  mot  with  in  England  in  its  true  type.  According  to 
Mackenzie,  it  is  characterized  by  the  formation  <»{  ;1  y, -side  filled  with 
bloody  scrum,  which  is  MOOmpMliad  by  gr«d  an  J  firm  swelling  of 
the  lids,  the  skin  of  which  is  dusky  and  red.  The  base  of  the  pustule 
is  hard  and  nodular,  and  soon  becomes  sloughed,  the  gangrene  spreading 
with  L'Tvat  rapidity.     There  is  severe  constitutional  disturbance,  much 

r,  and  intense  pain.  The  disease  is  almost  always  produced  by  con- 
tact with  decomposing  carcase>  or  with  animals  > nth  ring  from 
farcy ;  hence  it  is  most  frequently  met  with  amongst  tanners,  butchers, 
drovers,  eta  It  is  so  extremely  dangerous  that  it  may  prove  fatal 
within  Jt  hours  of  the  outset,  the  inflarnuiar  -iding  to  the  head 
and  neck,  and  the  eye  being  either  destroyed  at  the  time,  or  subs* 
from  exposure.  Mackenzie  states  that  the  best  treatment  is  a  d 
crucial  incision  of  the  swelling,  followed  bf  the  immediate  applicar 

he  actual  cautery  Fonfofl  and  stimulants  should  be  very  freely 
administered. 


3.- SYPHILITIC  AND   EXANTHEMATOUS  AFFECTIONS  OF 

eyelids. 

hilitie  ulceration  of  the  eyelid  generally  commences  at   its  frea 
je,  along  which  it  rapidly  spreads,  more  especial  1;  skin, 
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showing  a  greater  tendency  to  extend  in  this  direction  than  inwards  to- 
wards the  conjunctiva.     The  eyelid  is  much  inflamed  and  swollen  in  rl 
vicinity  of  the  ulcer,  and  of  a  dusky,  livid  hue.     The  swelling'  is  fir; 
and  hard,  and  feels  nodulated.     The  ulcer  has  a  hard,  cartilaginoi 

s  are  irretriilar,  and  its  bottom  presents  a  peculiar   d 
and  lardaceous   appearance-     The  whole  surface  of  the  lid    is    oft*?] 
swollen   and   indurated,   and  of  a   dusky-red    tint,   the   i uflommatio] 
extending  generally  to  the  conjunctiva,  and  being  accompanied   by 
imieo-purulent    discharge.     If  the  disease  is  not  i  -d  and   pro- 

perly treated,  the  ulcer  will  rapidly  spread,  become  deeply  notched 
and  perhaps  soon  eat    its   way   through   the   whole  si  0f  ^he 

lid,  destroying  skin,  pwtilage,  and  conjunctiva.  Indeed  its  raviiL 
may  be  so  great,  that  the  whole  of  the  eyelid  may  become  destroyed 
and  the  disease  even  extend  to  the  other  lid.  In  rarer  instances,  the 
nlotr  inay  occupy  the  internal  surface  of  the  eyelid,  and  spread  over  a 
considerable  portion  of  the  palpebral  conjunct  i\,t  without  appearing- 
externally.  If  the  ulcer  is  situated  at  the  inner  can r litis,  or  the  inner 
edge  of  the  lower  lid  in  the  vicinity  of  the  lachrymal  sac,  it  may  be 
mistaken  for  a  fistula  of  the  latter  ;  indeed  it  may  penetrate  into  the 
Bac.  It  is  often  somewhat  difficult  to  determine  with  certainty  the  true 
nature  of  the  disease,  or  to  make  the  differential  diagnosis  between  the 
syphilitic  nicer  and  the  different  forms  of  lupus  and  epithelioma.  The 
syphilitic  ohmotn  of  the  ulceration  must,  however,  be  suspected,  if  it 
proves  very  obstinate,  and  instead  of  yielding  to  the  usual  remedies, 
gets  worse  and  spreads  more  and  more.  We  must  then  carefully  and 
searchingly  inquire  into  the  history  of  the  case,  and  ascertain  whether 
any  other  symptoms  of  syphilis  are  present,  such  as  eruptions  of 
skin,  ulceration  of  the  throat,  etc.,  or  whether  there  has  been  any 
chauce  of  direct  contagion.  For  although  these  ulcers  are  almost 
always  secondary,  a  primary  hard  chancre  of  the  lid  may  be  met  with. 
The  softer  variety  appears,  however,  to  be  of  rare  occurrence.  The 
ulceration  may  also  extend  to  the  eyelids  from  the  neighbouring  parts, 
such  as  tin*  nose,  etc.  The  treatment  must  consist  in  bringing  the 
patient  as  rapidly  as  possible  under  the  influence  of  mercury,  either  by 
turn,  or  mercurial  baths;  and  the  system  should  be  kept  slightly 
under  its  action  for  some  time,  otherwise  a  relapse  may  occur,  or  the 
ulcer  return.  The  latter  should  be  freely  touched  with  caustic,  and 
when  it  is  beginning  to  heal,  the  red  precipitate  ointment,  or  the  black 
wash  should  be  applied,  in  order  to  accelerate  the  cicatrization.  If  the 
ulceration  proves  very  obstinate,  and  resists  the  action  of  mercury, 
much  advantage  is  often  experienced  from  n  course  of  Zittnian's  decoc- 
tion, as  this  is  accompanied  by  I  very  free  action  of  the  skin.  If  this 
be  inappli cable,  warm  baths  should  be  prescribed  for  the  same  pur- 
pose. 
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In  infants,  the  existence  of  congenital  syphilis  generally  manifests 
itself  by  the  appearance  of  papular  Off  pustular  erupt  inns  on  the  face, 
hands,  and  around  the  anns.  The  eyelids  are  inflamed  and  swollen, 
there  is  a  purulent  discharge,  and,  in  very  weak  and  feeble  children, 
there  is  much  danger  of  sloughing  of  the  cornea  and  loss  of  the 
eye.  Small  doses  of  calomel  and  opium  should  be  administered,  and 
an  astringent  collyriuin,  or  the  rod  precipitate  ointment  should  bo 
applied. 

I  have  already  mentioned,  when  treating  of  the  exantheinafcoua 
affections  of  the  conjunctiva,  that  the  eyelids  are  also  very  prone  to 
suffer  during  the  exanthemata,  more  especially  in  small-pox.     Eczema 

be  Hds  occurs  very  frequently  in  conjunction  with  eczema  of  the 
face.  It  is  also  due  to  severe  and  protracted  inflammation  of  the  con- 
junctiva  or  cornea,  more  especially  phlyctenular  ophthalmia,    and  is 

,ed  by  the  irritation  of  the  constant  discharge,  and  of  the  hot 
scalding  tears  flowing  over  the  edge  of  the  lid  and  down  the  cheek. 
The  proper  mode  of  treatment  is  described  at  p.  MX ». 

<eu  ophtJ  is  not  unfrequ entry  accom- 

panied by  inflammation  of  the  -  nee  of  peculiar  interest  to 

the  ophthalmologist.  Mr.  Hutchinson  has  called  special  attention  to 
i his  fat)  and  has  also  shown  that  it  is  of  far  more  common  occurrence 
than  is  generally  supposed,  being  but  too  often  mistaken  for  erysipelas. 
To  him  and  to  Mr.  Bowman*  we  are  chiefly  indebted  far  some  admir- 
able papers  upon  this  disease.     The  affection   is  generally  ushered  in 

Hire  «•!•  less  severe  pain   and   tenderness   in   the   brow   and   heed, 
which  lasts  for  several  days,  then  the  skin  becomes  red  and  swell' 
and  numerous  small  herpetic  vesicles  make  their  appearance,  being 
arranged    in  groups   (gtM  an  oval   shape).      The  individual 

vesicles  become  confluent,    their   contents  dry  up   into  scabs,   wl 

t  wards  drop  off,  and  leave  deep  and  characteristic  scars,  which  are 
very  diagnostic  of  the  pre-existence  of  zoster.  The  eruption  extends 
only  along  that  portion  of  the  Bkin  which  is  supplied  by  the  ophthalmic 
division  of  the  fifth  nerve,  and  is  therefore  confined  to  the  forehead, 
the  anterior  portion  of  the  scalp,  the  upper  eyelid,  and  the  side  of  the 
nose:  the  cheek  and  lower  lid  n  swollen,  but  are  quite  free 

from  vesicles.  It  may,  however,  affect  only  certain  branches  of  the 
ophthalmic,  e. 7.,  the  frontal,  the  trochlear  and  nasal  branch  escaping. 
But  sometimes  the  middle  division  of  the  fifth  may  also  be  affected,  as 
well  as  the  first  (Hebra),  and  then  the  eruption  appears  likewise  on 
the  cheek.  The  disease  is  probably  mostly  duo  to  cold,  which  causes 
an  inflammatiou  of  the  superficial  portion  of  the  trunk  of  these  nerves 

•  "It    L.  O    H    Reports,"  t  and  ri;   rid*  nbo  »  ciwof  Stdnui'i   to   "KL 
Monatsbl .,"  1866,  366. 
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the  subcutaneous  injection  of  morphia  should  be  tried.  If  these  fail 
to  alleviate  it,  the  subcutaneous  division  of  ike  frontal  or  nasal  nerve 
should  bo  performed,  as  recoin mended  by  Mr.  Bowman.  In  some 
instances  it,  howofwr,  outy  proves  of  temporary  benefit. 


4.— INFLAMMATION    OF    THE    EDGES    <>F    THB    KYKLI 
(TINEA    TARSI,    OPHTHALMIA     TAIJr>I,     BLEPHARITIS 
MARGINALIS),  ETC. 

In  the  mildest  form  of  the  disease,  we  notice  only  a  hypersemic 
condition  of  the  edges  of  the  lids,  which  look  angry,  red,  and  i 
There  is  at  the  same  time  a  feeling  of  heat  and  itching  in  the  eye§, 
which  becomes  aggravated  by  exposure  to  very  bright  tight,  a  smoky 
atmosphere,  or  by  long  continued  use  of  the  eyes  at  6«e  work.  On 
awaking  in  the  morning,  the  patient  notices  that  the  lids  are  somewhat 
glned  together,  and  that   small   crusts  form  Upon  an- 1  -  hcs, 

which  are  perhaps  stuck  together  into  little  bundles  by  the  hardening 
and  drying  of  the  discharge.  The  edges  of  the  lids  now  1 
what  thickened  and  hy  pert  rophied,  and  appear  red,  glazed^  and  shining. 
The  discharge  is  also  more  copious  and  thicker,  and  the  crusts  mure 
firm  and  consistent.  If  the  disease  advances,  small  white  pustules  are 
formed  here  and  there  at  then  tfl  lashes,  which  project  thr* 

the  pustules,  or  the  latter  may  be  situated  between  the  cilia.     These 
little  pustules  become  excoriated,  and  exude  a  yel  lent 

discharge,  and  readily  bleed   if  the  edge  of  the  the 

crusts  are  roughly  removed.  The  margin  of  the  lid  becomes  n» 
and  more  inflamed,  swollen,  and  irregularly  notched,  and  the  pustules 
may  invade  its  whole  extent,  so  that  it  looks  quite  raw  and  ulcerated 
when  the  crusts  have  been  removed.  When  the  whole  substance  of 
Mil  lid  along  the  margin  is  thickened  and  hardened,  it  is  termed 
conjunctiva    generally   participates   BMfl   01  fhc 

inflammation,   and   this,    together    with    the   inflamed    condition  and 
altered  secretion  of  the  M  causes  a  sensation 

and  grit  in   t  which    feel,  n  hot,  dry.   and   very   itehy 

hiness   is   especially    marked,    if    the    lid    and   ohi 
excoriated   and    inflamed.     If  conjunctivitis   sui  there    is 

se  an  increase  in  the  discharge,  which  now  assumes  a  muco- 
purulent character.  In  the  severer  cases  of  blepharitis  marginalia, 
supjmnc  be  hair  follicles  takes   place,  and   the  pustules  w J 

format  the  base  of  the  cilia  may  attain  a  considerable  -  .  on 

giving  way  or  being  pressed,  they  exude  a  thick  m  ^luv 

charge,  which  dries  upon  the  edge  of  the  lid  in  the  form  of  thick  firm 

■  ts,  beneath  which  the  margin  of  the  lid   is  ulcerated,  and  perhaps 

ply  notched  and  indented.     The  lashes  become  loose,  and  are  shed  ; 
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either  falling  out,  or  remaining  glued  to  the  crusts.  For  some  time, 
new  lashes  are  formed,  bat  they  are  not  of  normal  strength  or  gnr 
but  are  weak,  crooked,  and  stunted;  but  if  the  disease  runs 
protracted  course,  and  is  Bevere  in  character,  the  lashes  cease  to  grow, 
and  a  more  or  less  considerable  portion  of  the  lid  is  complel  iv< 

of  them  (madarosis)  ;  or,  at  best,  a  few,  thin,  straggling  cilia  are 
tered  sparsely  along  its  margin.     The  position  of  the  lashes  often  un- 
dergoes a  considerable  change,  bo  that  they  become  inverted,  <rook< 
and  stunted  (trichiasis),  or  a  double  row  of  cilia  (distichiasis)  may 
formed,  cither  along  the  greater  portion  of  the  lid,  or  chiefly  at  01 
point.     There  is  also  much  danger  that  the  cical  rization  of  the  ul< 

Jd  lead  to  a  closure  and  obliteration  of  the  Meibomian 
so  that  these  become  skinned  over;  the  secretion  from  the  glands 
thus  blocked  up,  and  on  pressing  the  edge  of  the  lid  no  discharge 
exudes.    This  condition,  and  the  inflammation  of  the  Meibomian  glands 
which  often  supervenes,  aggravates  still  more  the  intensity  and  ob- 
stinacy of  the  disease     Indeed,  when  the  apertures  of  the  great 
number  of  the  Meibomian  follicles  are  obliterated,  the  case 
considered  incurable,  and  only  capable   of  alleviation*      Whereas, 
these  ducts  are  still  open,  a  cure  may  with  perseverance  and  care 
looked  upon  as  certain,    although   many  mouths   may  elapse  befoj 
can  be  attained.     On  account  of  the  thickening  and  li 
the  edge  of  the  lid,  this  gradually  shows  a  tendency  to  become  some- 
rted,  and  then  the  lachrymal  punctum,  instead  of  being  turned 
in  towards  the  eyeball,  becomes  erect   or  even  everted,  and  the  tears 
which  can  no  longer  enter  it,  [flow  over  the  edge  of  the  lid,  and  thus 
tend  still  more  to  maintain  or  aggravate  its  in  li  animation.     Moreover, 
the  latter  may  extend  to  the  puncta  and  canaliculi,  and  cat 
obliteration.     The  inner  edge  of  the  lid  loses  its  angularity,  hecomt 
rounded   off,    smooth,    hardened,    and    cuticular   in    character.      The 
contraction    of    the  skin    which  ensues  upon  the  cicatrization  of 
excoriated  lids  and  cheek,  moreover,  increases  this  tendency  to 

mi,  80  that  even  a  considerable  degree  of  lagophthalmos  may  be 
produced. 

Blepharitis  marginalis  is  frequently  produced  by  the  various  forms 
of  conjunctivitis  or  corneitis,  more  especially  if  the  latter  are  ac» 

tied  by  a  great  discharge  of  hot  scalding  tears,  which  constantly 

moisten  and  excoriate  the  edges  of  tho  lids.     But  it  occurs  also  as 

primary  disease,  and  is  1 1  rally  due  to  prolonged  exposure  to 

•Id,  bright  glare,  or  to  an  impure  smoky  b  Its 

nsity  is  much  aggravated  by  dirt  and  want,  and  it  is,  therei 

with  amongst  the  poorer  classes,  and  especially 
e  nationalities  in  which  habits  of  i 
fail     It  occurs  most  frequently  amongst  children,  but  it  is  also 
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with  in  adults,  and  is  especially  prone  to  attack  persons  of  a  delicnte, 
feeble,  and  scrofulous  constitution,  or  who  suffer  from  impairment 
of  the  digestion  ;  in  such,  it  proves  especially  obstinate  and  apt  to 
recur.  Dr.  McCall  Anderson  considers  that  this  disease  is  neither 
more  nor  less  than  a  pustular  eczema  (impetigo)  attacking  the  edges 
Of  I  lie  lids.* 

In  the  treatment  of  this  disease,  the  greatest  attention  must  be  paid 
to  the  most  scrupulous  cleanliness.     In  mild  eases,  the  eye  should  be 
frequently  washed  with  tepid  water*  or  warm  milk  and  water,  so  as  to 
remove  the  crusts  from  the  lashes,  and  when  this  has  been  done,  alii 
of  the  weak  nitrate  of  mercury  ointment  should  l>e  applied  to  the  roots 
of  the  lashes  with  a  fine  camel's  hair  brush.     If  this  proves  too  irritat- 
ing, we  Bhould  diminish  the  strength  of  this  ointment  by  an  admixture 
of  one  or  two  parts  of  lard.     If  the  crusts  are  thick  and  firm,  and  the 
edges  of  the  lids  very  swollen  and  red,  mere  ablution  with  warm  water 
will  not  suffice,  but  compresses,  steeped  in  hot  water,  should  be  app 
for  ten  or  twenty  minutes,  and  frequently  changed  during  this  peri 
This  should  be  repeated  three  or  four  times  a  day,  or  hot  bread  and 
water  or  linseed  meal   poultices  may  be  applied  instead  of  the  com- 
presses.    This  will  greatly  alleviate  the  inflammation,  and   the  crusts 
will  be  so  thoroughly  soaked  and  softened,  that,  tiny  will  either  become 
detached  spontaneously,  or  can  be  removed  without  difficulty  or  injury 
to  the  lid.     The  hot  compresses  or  poultices  will  be  found  especially 
useful  in  the  morning,  when  the  crusts  are  thick,  and  the  lids  firmly 
glued  together  by  the  nocturnal  discharge.     After  the  removal  of  the 
crusts,  the  lids  may  be  bathed  with  tepid  water,  and  then  some  astrin- 
gent ointment  or  lotion  should  be  Applied.      Before  doing  so,  any 
diseased  or  stunted  eyelashes  should  be  extracted  with  the  cilia  fore 
as  this  favours  the  growth  of  the  new  ones,  and  renders  the  ap)>! 
tion  of  the  topical  remedy  more  easy.     Indeed,  if  the  disease  is  severe 
and  implicates  the  greater  portion  of  the  lid,  it  will  be  well  t 
the  greater  part  of  the  lashes,  or,  as  suggested  by  W  it  to 

cut  them  down  quite  close  to  the  margin.     Malposition  or  a  faulty 
shedding  of  the  lashes  is  a  not  un frequent  cause  of  a  very  ol>-(< 
though  perhaps  mild,  form  of  blepharitis.    In  such  cases  we  find  that  on 
passing  the  lashes  lightly  through  our  finder  and  thumb,  many  of  them 
come  out  ,  their  root  being  oi  k.    Great  benefit  is  derived 

from  careful  and  repeated  epilation  of  the  affected  lashes.  A  great 
number  of  ointments  and  lotions  have  been  recommended  for  this  dis- 
ease, and  in  very  chronic  and  obstinate  oases  it  is  advisable  ally 
to  change  the  remedy. 

In  the  milder  forms,  the  application,  night  and  morning,  of  the 
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otherwise  in  very  good  health,  excepting  that  they  show  a  disposition  to 
acno  of  the  face.  It  mayt  however,  occur  independently  of  this,  if  the 
secretion  of  the  Bebaceous  follicles  of  the  eyelids  is  from  any  cause  mor- 
bidly altered;  so  that,  either  from  its  excess  in  quantity  or  hardness,  it 
becomes   confined  in  the   gland,  and  then  sets  up  inflammation.     On 

tint  of  the  larger  size  and  nnmfrffT  aeeous  follicles  in  the 

upper  lid,  ncne  occurs  more  frequently  in  this  than  in  the  hover.  Tim 
causes  of  acne  ciliaris  resemble  those  of  acne  in  general,  and,  like  the 
latter,  this  disease  generally  runs  a  protracted  course,  and  is  very  apt 
to  recur.  Amongst  the  principal  causes,  I  may  mention  irre^ularite 
diet,  free  indulgence  in  wine,  spirits,  or  other  excesses ;  and,  in  females, 
derangement  of  the  uterine  functions.  Exposure  to  dust,  dirt,  cold 
winds,   bright   gin  .   increases  the  severity  and  obstinacy  of  the 

disease,  and  favours  the  tendency  to  relapses.  If  the  affection  has  lasted 
for  some  time  and  is  accompanied  by  a  good  deal  of  inflammation,  it 
may  become  complicated  with  blepharitis  marginalis. 

Great  attention  should  be  paid  to  the  cleanliness  of  the  lids,  which 
should  be  frequently  washed,  so  that  any  discharge  which  clogs  the 
lashes,  or  has  become  encrusted  on  the  lids,  may  be  removed.  The 
loose  or  affected  eyelashes  should  be  frequently  plucked  out.  If  the 
nodule  and  the  neighbouring  portion  of  the  lid  are  red,  inflamed,  and 
painful,  cold  compresses  should  be  applied,  but  if  signs  of  suppuration 
appear,  hot  poultices  or  fomentation  should  be  substituted,  and  the 
pustule  be  punctured,  in  order  that  the  discharge  may  find  a  ready  i 
In  the  indurated  torm,  an  ointment  containing  mercury  or  iodnli 
potassium  should  be  applied.  The  diet  and  habits  of  the  patient  should 
be  carefully  regulated,  and  if  he  is  feeble  and  delicate  in  health,  tonics 
should  be  administered. 

euee  of  lice*  00  the  eyelashes  (phtheirLasis  ciliarum)  might 
be  mistaken  fur  tinea,  but  I  tfl  present  I  ttOffi  eireurnscribed  and 

led  form.  The  citrine  or  red  precipitate  ointment  should  be  applied 
twice  daily,  which  will  generally  kill  the  pediculi  in  a  few  days.  If 
they  are  numerous,  it  may  be  necessary  to  clip  the  lashes  very  close. 

5.— EPI11  DllOSiS  AND  CHROMHYDROSIS. 


An  excessive  secretion  of  the  sudoriferous  glands  of  the  lids,  BUR! 
eepe  ii  occasionally  met  wit  It.    The  perspiration  exudes 

so  freely  that  the  4  the  lid  is  covered  by  a  thin  layer  or  file 

fluid,  reaching  perhaps  nearly  up  to  the  edge  of  the  orbit.  This  con- 
dition is  termed  Epfc  On  wiping  the  skin  dry  with  a  fine 
dossil  of  linen,  we  run  easily  DotftOB  (with  the  aid  of  a  magui lying- glass) 
that  the  moisture  exudes  from  innumerable  little  pores,  flows  toge* 
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of  the  hair  follicles,  and  near  the  margin  of  the  liiL  In  moat  casts, 
there  is  only  one  boil,  in  others,  there  are  several.  At  the  outset  of 
the  disease  we  notice  a  small  circumscribed  nodnle  or  button  near 
the  edge  of  the  lid,  the  skin  being  freely  moveable  over  it.  If  the 
development  is  very  acute,  the  Lid  El  ofta  much  inflamed,  very  red,  and 
cadematous ;  and  although  these  symptoms  are  generally  confined  to  tho 
portion  of  the  lid  in  the  vicinity  of  the  stye,  they  may  exit  ml  | 
whole  eyelid.  If  the  upper  lid  is  the  one  affected,  it  may  hang  down 
a  massive  fold  and  quite  close  the  palpebral  aperture,  there  being  at 
the  same  time,  perbapB,  a  good  deal  of  photophobia  and  lachrym 
The  patient  generally  complains  of  |  -idorable   pain,  and  the 

Rwelling  in  the  vieinity  of  the  nodule  is  exquisitely  tender  to  the  touch ; 
sometimes,  there  is  also  a  good  deal  of  feverishness  and  constitutional 
disturbance,  the  sufferings  of  the  patient  being  quite  out  of  proportion 
to  the  extent  of  the  disease.  The  latter  may,  however,  run  a  more 
subacute  or  ehronic  course.  The  prominence  produced  by  the  nodule  ib 
generally  at  once  evident  to  the  eye,  assumiug  the  appearance  of  a  little 
circumscribed  tumour,  nbout  the  size  of  a  per*,  the  skin  of  the  lid  in  its 
vicinity  bein-j  .red.     Sometimes,  several  lashes  project 

from  its  apex,  if  it  is  situated  at  the  margin  of  tho  lid.  If  it  be  not 
visible,  its  presence  may  be  easily  d«  y  lightly  passing  the  tip  of 

the  finger  over  the  surface  of  the  eyelid.  On  eversion  of  the  latter,  the 
conjunctiva  will  generally  appear  smooth  and  unaltered,  but  if  the 

leolum  points  inwards,  the  circumscribed  nodule  will  appear  on  the 
inner  surface  of  the  lid,  the  conjunctiva  over  and  around  it  being  red- 

d  and  swollen.   If  suppuration  has  set  in  and  the  matter  *'  D0J3 
t\w  apei    of  the  little  button  presents  a  greyish  yellow  tint.     If  the 

vse  is  allowed  to  run  its  course,  it  may  sometimes  undergo  resolu- 
tion, but,  as  a  rule,  suppuration  sets  in  and  perforation  takes  place,  more 
or  less  thick  purulent  matter  Wing  discharged,  together  with  which 
there  is  often  mixed  sonic  greyish- white  gelatinous  substance,  0 
sisting  of  ill-developed  or  broken  down  connective  tissue.  This  is  dis- 
charged in  little  lumps.  The  disease  shows  a  very  great  y  to 
recur  again  and  again,  so  that  its  existence  may  be  prolonged  tor  wry 

jy  months,  and  this  has  led    some   authorities  to  consider  it  de* 

lent  upon  some  peeubat  diathesis.     It  is  most  frequently  met  with 
in  youthful  individuals,  more   especially  m    those   of  nit  «ate 

health,  who  are  often  subject  to  acne,  or  trho  arc  addicted  fto  tV«-e  living 
or  dissipation.     If  the  course  of  the  disease  is  protracted,  and  more 
jpecialJy  if  there  are  frequent  relapses,  it  is  not  unfrequi  wed 

by  chalazion,  being  due  to  inflammatory  changes  in  the  Meibomian 
[lands,  and  followed  by  fatty  or  chalky  dej_  of  thflU 

At  the  very  outset  of  the  disease,  more  especially  if  there  are  severe 
inflammatory  symptoms,  cold  compresses  should  be  applk  II  a 
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rule,  I  prefer  the  use  of  hot  poultices,  which  should  be  changed  very 
frequently ;  for  this  will  greatly  accelerate  the  formation  of  pus,  and 
expedite  the  progTOM  of  the  case.  When  suppuration  has  set  iu,  and 
the  akin  has  become  thinned  and  yellow  at  one  point,  a  small  incision 
should  be  made  to  permit  of  the  ready  escape  of  the  pus,  with  which 
will  generally  be  mixed  some  of  the  grey  gelatinous  connective  tissue. 
The  pain  is  immediately  and  greatly  relieved  by  the  incision.  When 
cicatrization  has  taken  place,  I  have  found  much  benefit,  in  preventing 
a  recurrence  of  the  disease,  from  the  use  of  ■  weak  ointment  of  nitrate 
of  silver  (gr.  ij. — iv.  ad  jj\).  If  the  patient  is  feeble  and  out  of  health, 
tonics  must  be  given,  and  the  digestive  functions  thoroughly  regu- 
lated. 

7.— TUMOURS  OF  THE  EYELIDS. 


Chalazion  (Tarsal  tumour,  Tarsal  cyst)  is  a  tumour  due  to  inflamma- 
tory changes  of  the  Meibomian  glands  or  ducts,  giving  rise  to  an 
alteration  and  retention  of  the  secretions.  If  the  inflammation  has  been 
acute,  or  if  an  acute  inflammatory  exacerbation  has  occurred,  suppu- 
ration may  take  place  and  pus  be  formed.  In  other  cases,  the  contents 
of  the  cyst,  instead  of  being  purulent  or  muco- purulent,  are  fluid,  ge la- 
tino ns,  fatty,  or  sebaceous  and  clotted.  The  tumour  is  generally 
about  the  size  of  a  little  pea,  but  may  increase  to  that  of  a  small  bean ; 
it  is  situated  at  some  distance  from  the  free  margin  of  the  lid,  and  is 
generally  most  manifest  on  its  inner  surface,  lying  close  beneath  the 
conjunctiva  (which  is  often  considerably  thinned),  and  forming  here  a 
small,  circumscribed,  bluish  or  yellowish -white  tumour,  which  springs 
prominently  into  view  when  the  lid  is  well  everted  and  the  conjunctiva 
put  upon  the  stretch.  In  otber  and  rarer  cases,  the  tumour  points  out- 
wards and  lies  close  beneath  the  skin,  which  is  frequently  somewhat 
reddened  and  thinned  over  and  urouiid  it.  It  oceurs  far  more  frequently 
in  the  upper  than  in  tire  lower  lid.  Sometimes,  it  may  exist  in  both 
eyelids,  or  in  both  eyes. 

If  the  tuuj.iur  is  small  and  hard,  and  its  formation  has  been 
extremely  slow,  we  may  endeavour  to  favour  its  absorption  by  the  use 
of  red  precipitate  or  iodide  of  potassium  ointment,  but  as  a  rule  this 
proves  quite  ineffectual,  and  we  must  generally  have  rcconM  fee  open- 
tive  interference.  If  the  tumour  presents  upon  the  eonjuia  tival 
surface,  the  lid  should  be  thoroughly  everted,  and  the  conjunctiva  put 
upon  the  stretch,  so  as  to  render  the  little  nodule  prominent  and  tense. 
A  free  crucial  incision  should  then  be  msidr  into  it  with  a  cataract 
knife  or  small  scalpel,  so  that  it  may  be  laid  well  open.  If  the  contents 
are  fluid  or  mueo- purulent,  they  will  at  once  escape  j  if  this  is,  however, 
not  the  case,  and  they  are  somewhat  coherently  gelatinous,  a  small 
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curette  should  be  introduced,  and  gently  turned  round,  so  as  to  break 
down  and  scoop  out  the  contents.  Should  small  portions  of  the  latter 
adhere  to  the  wall  of"  the  cyst,  'In  y  .should  be  snipped  off  with  a  pair 
of  scissors  curved  on  the  flat.  After  making  a  free  crucial  incision  we 
may  often  succeed  in  more  completely  and  readily  emptying  the  con- 

I  of  the  cyst  by  nipping  it  firmly  betweed  the  thumb  nails,  than 
l>v  the  use  of  the  curette.  If  the  tumour  is  deeply  stated  and  near 
the  outer  surface,  the  incisions  must  be  proportionately  deep,  and 
extend  through  the  tarsus,  as  it  is  generally  better  to  open  the  tumour, 
if  possible,  from  within,  for  we  thus  avoid  the  formation  of  a  cicatrix 
in  the  skin.  Special  attention  must  be  paid  to  this  if  the  chalazion  is 
situated  near  the  margin  of  the  lid,  and  particularly  near  the  punctum, 
for  then  the  cicatrix  would  be  very  prone  to  produce  a  certain  degree 
of  eversion  of  the  edge  of  the  lid,  and  displacement  of  the  punctum. 
But  if  the  tumour  is  situated  at  some  distance  from  the  edge  of  the 
lid  and  in  its  central  or  outer  portion,  lying  close  beneath  the  skin,  and 
if  the  latter  is  lax,  the  iaoiSJon  may  be  made  from  the  outside;  for  the 
wrinkles  of  the  loose  skin  will  hide  the  cicatrix  and  prevent  the  danger 
of  eversion.  The  removal  of  the  contents  is  generally  accompanied  by 
considerable  bleeding,  and  the  tumour  may,  hence,  appear  to  be  hardly 
reduced  in  size.  But  in  the  course  of  a  few  days,  the  adhesive  inflam- 
mation supervening  on  the  operation  will  cause  a  contraction  of  the 

.  and  it,  and  the  thickening  of  the  structures  in  its  vicinity,  will 
rapidly  disappear.     Tl  ugmented  by 

lightly  touching  the  interior  of  the  cyst  with  a  finely  pointed  crayon  of 
nitrate  of  silver. 

If  the  tumour  is  hard  and  firm,  I  generally  direct  the  patient  to 
apply  hot  poultices  for  a  day  or  two  before  the  incision,  as  this  MS 
lc rates  any  tendency  to  suppuration,  and  softens  the  contents  so  that 
they  are  less  tenacious  and  more  easily  removed.  As  patients  affected 
with  chalazion  often  sutler  from  irregularities  of  the  digestive  functions, 
these  should  be  carefully  attended  to. 

The  Meibomian  follicles  sometimes  become  obstructed,  without 
there  being  any  swelling  or  dilatation  of  the  glands.  These  obstruc- 
tions are  due  to  an  accumulation  of  the  secretion  in  the  ducts,  giving 
rise  to  small  yellowish-white  00mOTOftlODl»  either  studded  irregularly 
about  the  smoot h   conjunctival  surface,  •  <i    pexfafM  in   single 

file,  like  little  pin's  heads,  along  the  course   of  the  duct.     If  these  are 
very  small,  few  in  number,  and  unattended  with  any  iuconvenienet 
irritation,  we  ueed  not  interfere |    but    if  they  arc  numerous,  largi 
size,  and  productive  of  irritation,  they  should  bo  pricked  with  the  point 
of  a  knife,  and  the  hardened  contents  squeezed   0  heir  removal 

may  be  facilitated  by  using  a  grooved  spnd. 

Milium  is  a  minute  white  tumour,  about  the  size  of  a  millet  seed. 
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hence  its  name,  which  is  mostly  si  hinted  at  or  near  the  free  edge  of 
the  lid.  It  generally  occurs  isolated,  although  perhaps  in  considerable 
numbers,  or  the  tumours  may  be  arranged  in  clusters.  The  cilia 
spront  forth  from  the  centre  of",  and  between,  these  little  nodules.  The 
latter  should  be  pricked,  and  their  soft,  suet-like  contents  squeezed  out. 

Molluscum^  01  fomOM1  is  of  the  same  nature  as  milium, 

but  attains  a  much  more  considerable  size,  and  is  generally  situated  at 
some  little  distance  from  the  edge  of  the  lid,  and  is  quite  painless. 
The  skin  over  it  is,  as  a  rule,  somewhat  thinned,  so  that  its  yellowish- 
white  colour  and  nodulated  surface  are  very  evident.  In  its  centre  is 
sometimes  noticed  a  minute  opening,  through  which  a  little  white  fluid 
exudes,  and  drying,  forms  a  little  brittle  crust  upon  it.  In  recent 
cnses,  tin's  matter  is  euhtirj-iMiis.  If  the  tumour  ftziftfl  for  a  very  bag 
time,  its  attachment  to  the  skin  may  be  stretched  and  elongated,  so 
that  it  has  a  more  or  less  distinct  neck  or  pedicle,  which  renders  it 
lulous.  Molluscum  is  generally  not  confined  to  the  lids,  but  occurs 
at  the  same  time  upon  the  face  and  Other  parts  of  the  body.  The 
crust  upon  its  apex  should  be  detached  with  a  pair  of  forceps, 
nodnlo  pricked  or  slightly  incised,  and  the  contents  squeezed  out  be- 
tween the  thumb  nails.  If  it  is  not  emptied  at  once,  the  pressure  should 
be  repeated.  When  several  mollusca  exist  on  the  eyelids  and  face,  it  is 
better  to  operate  upon  them  all  at  one  sitting. 

Beta  ours  occur  most  frequently  in  children,  and  resemble 

molluscum  in  their  nature,  but  attain  a  still  more  considerable  size, 
reaching  perhaps  that  of  a  large  filbert  or  even  a  small  walnut.  They 
occur  most  frequently  at  the  outer  and  upper  margin  of  the  orbit,  close 
to  the  eyebrow.  The  skin  over  the  tumour  generally  retains  its  normal 
appearance,  or  may  become  somewhat  reddened.  The  contents  are 
enclosed  in  a  cyst  wall,  the  posterior  portion  of  which  is  somewhat 
thickened  and  hyportrophied,  and  aro  suet-like  and  sebaceous,  con- 
sisting of  broken  down  epithelial  cells,  fat  molecules  and  hairs.  In 
other  cases,  the  tumour  is  softer,  and  its  contents  are  more  oily.  If  it  is 
very  small,  and  its  appearance  does  not  annoy  the  patient,  it  may  be 
left  untouched,  but,  otherwise,  it  should  be  removed  at  an  early  stage. 
As  in  order  to  prevent  its  return,  it  is  necessary  to  remove  it  whole,  it 
is  better  not  to  puncture  it  and  squeeze  out  its  contents,  but  to  dissect 
i(  out.  if  possible  without  tearing  or  pricking  the  cyst  wall.  Hence,  a 
free  incision  should  be  made  through  the  skin,  with  a  cataract  knife  or 
small  scalpel,  and  parallel  to  the  edge  of  the  orbit.  When  the  tumour 
is  of  considerable  size,  a  crucial  incision  may  be  made  so  as  to  facilitate 
the  dissection.  but  generally  one  long  incision  will  suffice.  The  tumour 
should  then  be  slowly  and  carefully  dissected  away,  the  adhesions  be- 
tween the  cyst-wall  and  the  surrounding  cellular  tissue  being  delicately 
severed  with  the  point  of  the  knife,  or  detached  by  gentle  traction, 
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assisted  perhaps  with  the  end  of  the  handle  of  the  knife.     An  assistant 
should  be  ready  with  a  sponge  to  wipe  away  the  blood,  so  that  the 

ator  may  constantly  have  a  good  view  of  the  outline  of  the  tuni 
and  its  adhesions,  otherwise  the  cyst-wall  may  easily  be  pricked,  and 
its  white  pultaceous  contents  begin  to  escape,  which  greatly  increaeee 
the  difficulty  of  completely  removing  the  tumour.  If  the  cyst-wall  has 
not  been  removed  en  lire,  the  remaining  portions  maybe  lightly  touched 
with  nitrate  of  silver.  In  order  to  accelerate  the  onion,  the  edge*  of 
the  wound  should  be  brought  together  with  lino  sutures,  and  cold 
water  dressing  bo  applied. 

□fret  with  in  the  eyelids   iu  the   form   of  a  small,  hard, 

i inscribed   tumour,   l>oing  sometimes  congenital,  and  occasionally 
bely  painful  to  fh"  touch.     These  tumours  occasionally  assume  a 
irtilngiiious  character,  and   spring  prominently  into  view  fWn  the 
I    is   everted,  looking    like   a    second   tarsal  cartilage  (Wecker). 
Von  Graefe*  reports  a   tumour  of  this  kind,  occurring  at    the   outer 
angle  of  the  eye,  and  which  had  attained  the  size  of  half  a  hazel  nut.   It 
was  limucous  connective  tissue,  and,  on  removal,  was 

found  to  consist  of  true  bone  tissue. 

Fibroma*  increase  but  very  slowly  in  size,  an«l  this  forme  the  chief 
distinguishing  feature  betv.  |  and  sarcomatous  tumours,  for  II 

cannot  be  distinguished  with  certainty  from  the  latter  except  with  the 
microscope. 

Under  the  term  cylindroma  Von  Graefe  describes  a  peculiar  tnmourf 
which  ib  sarcomatous  in  its  nature,  and  is  met  with  in  close  vicinity  to 
the  eye,  e.<jr.t  the  eyelids,  orbit,  etc.,  or  the  head.  It  is  particularly 
i  by  the  fact  that,  together  with  its  sarcomatous  structure, 
it  shows  peculiar  club-shaped  outgrowths  from  the  capillaries  and  veins 
(  Reckon  .).     The  tumour  is  very  painful  if  firmly  pressed,  but 

spontaneous    pain  only  occurs  periodically-     It  shows  a  tendency  to 
recur  after  removal,  as  it  is  very  difficult  to  extirpate  it  completely. 

WarU  occasionally  form  on  or  mar  the  edges  of  the  eyelids,  "and 

ild  be  snipped  off  with  a  pair  of  scissors,  or  touched  with  causi 
acetic  acid.     If  the  base  is  narrow,  a  silk  or  fine  horse-hair  ligature 
should  be  applied,  so  as  to  strangulate  it,  which  will  cause  the  wart  to 
drop  off  in  the  course  of  a  few  days. 

Jut/;  s  are  not  of  frequent  occurrence  in  the  eyelids ;  they 

may   generally  be  readily  recognised  by   their  smooth,  circumscribed, 
somewhat  tabulated  (butt,  and  are  firm  and  elastic  to  the  touch.     T; 
progress   is,  as  a  rule,  ad  slow,  and  they  can  be  readily  re* 

moved. 

In  rare  insta  <nsous  horns  are  observed  growing  from  the 

•  "  Kl.  MonaUbl.,*'  1868,  p.  23.  ' 

t  "A.  f.  o  /'  i,l,  184.  %  Ibid,  1 
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are  able  distinctly  to  trace  its  origin  to  Bome  injury  or  blow,  or  the 
existence  of  some  prolonged  source  of  irritation. 

If  the  disease  is  moderate  in  extent  and  circumscribed,  so  that  there 
is  hope  of  entirely  removing  it,  the  treatment  by  extirpation  is,  I  think, 
as  a  rule,  the  best  j  care  being  taken  to  carry  the  incisions  through  the 
healthy  integuments,  for  fear  of  leaving  any  of  the  morbid  tissue  be* 
hind.  The  incision  is  generally  made  of  a  V  shape,  and  sufficiently 
large  to  include  all  the  diseased  portion  within  it.  The  edges  of  the 
wound  should  be  brought  together  with  fine  sutures ;  or  if  the  loss  of 
substance  is  considerable,  a  plastic  operation  should  be  performed,  and 
the  skin  brought  from  the  temple  or  cheek.  Mackenzie,  however, 
prefers  to  make  a  semilunar  incision,  and  to  allow  the  wound  to  heal 
by  granulation.  It  must  be  admitted,  however,  that  even  when  the 
operation  has  been  followed  by  a  firm  cicatrix,  and  the  diE 
has  appeared  to  have  been  cured,  after  a  time  a  relapse  has 
place,  and  hence  the  treatment  by  escharotics  and  other  agents 
been  strongly  recommended.  Potassa  fuaa  and  the  chloride  of 
paste  have  been  especially  used  as  caustics.  Mackenzie*  strongly 
)  recommends  the  sulphate  of  zinc  for  this  purpose.  The  water  of 
crystallisation  of  the  sulphate  of  zinc  having  been  driven  off  by  heat, 
and  the  residuum  reduced  to  a  fine  powder,  he  mixed  it  with  a  lil 
glycerine,  so  as  to  form  a  thick  tenacious  paste,  and  on  the  point  of 
bit  of  stick,  applied  it  over  the  scab  and  the  hard  edges  of  the  ulcer; 
the  part  being  then  covered  with  a  bit  of  dry  lint.  This  treatment  wi 
repeated  two  or  three  tunes,  and  produced  a  firm,  healthy  cicatrix,  ai 
apparently  an  excellent  cure. 

Dr.  Broadbent's  treatment  by  injection  of  acetic  acid  (one  part 
strong  acid  to  about  four  of  water)  may  also  be  tried,  and  has  proved 
very  successful  in  the  hands  of  several  distinguished  surgeons,  amongst 
others,  Mr.  Power, t  M.  Wecker,J  etc.  Dr.  Althaus's  treatment  by 
electrolysis  may  likewise  be  tried,  being  quite  free  from  any  pain  or 
discomfort.  M,  Bergeron  §  recommends  the  internal  and  local  use  of 
chlorate  of  potash. 

Rodent  cancer  of  the  eyelids  generally  commences  by  a  small  mole 
or  pimple,  which  has  existed  perhaps  for  many  years,  beginning  to  itch 
and  becoming  somewhat  tender  to  the  touch,  and  then  a  breach  of 
surface  occurs,  which  becomes  covered  with  a  scab.  Gradually  the 
solid  pimple  increases  in  size  and  involves  the  healthy  structures, 
the  central  crack  assumes  the  appearance  of  an  ulcer.  The  margin 
the  latter  is  indurated  and  broad,  but  is  quite  free  from  tubercles,  a 

•  M  R.  L.  O,  H.  Rep./'  ii,  5. 

t  Mr.  Power  on  Diseases  of  the  Eje,  p.  1U3. 

t  Wecker,  «  Ma&die*  des  Yeux,M  2nd  edition,  i,  659. 

$  lb.,  p.  659. 
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there  is  but  very  little  inflammatory  congestion,  The  BoLid  growth 
slowly  spreads  to  the  adjacent  struct  ares,  advancing  in  depth  as  well 
as  in  circumference,  and  without  any  regard  to  difference  in  the  tissues ; 
although  there  is  a  considerable  difference  in  the  rate  of  progress  in  the 
various  tissues,  the  skin  always  yielding  most  rapidly.  The  disease,  as 
a  rule,  occurs  only  after  the  age  of  50,  produces  no  cachexia,  and  but 
little  pain,  and  is  never  followed  by  enlarged  glands  or  deposits  in  the 
viscera.  With  regard  to  the  progrwm>  it  is  favourable  if  the  disease 
is  seen  at  an  early  stage,  while  complete  removal  by  the  knife  or 
escharotics  is  possible,  Its  progress  is  the  more  rapid,  and  the  ten- 
dency to  return  the  more  marked,  the  younger  the  patient.  When  the 
disease  occurs  on  the  eyelids  it  is  best  to  excise  it,  and  to  fill  up  the 
gap  by  transplantation  of  the  skin,  for  in  this  region  the  use  of  a  very 
powerful  escharotic,  such  as  the  chloride  of  zinc  paste,  is  generally  not 
advisable.  If  excision  is  not  practised,  it  is  therefore  better  to  employ 
some  other  caustic,  such  as  nitrate  of  silver,  nitric  acid,  or  acid  nitrute 
of  mercury.  To  relieve  the  pain  of  the  application  of  the  latter,  the  part 
should  be  painted  immediately  afterwards  lodion*  (Nayler). 


8.— N^EVUS  MATEBNUS  (TELANGIECTASIS). 

This  disease  is  occasionally  met  with  on  the  eyelids,  and  may 
vary  considerably  in  size  and  appearance.  Its  surface  may  be  smooth 
and  even,  or  granulated,  and  perhaps  divisible  into  two  or  three  distinct 
portions.  The  colour  also  varies  from  a  light  scarlet  to  a  dark  bluish- 
red  or  purple.  Na?vi  may  be  quite  superficial  and  confined  to  the  skin, 
or  extend  deeper  and  implicate  the  subcutaneous  tissue,  perhaps  to  a 
considerable  extent.  They  have  also  been  divided  into  an  arterial  or 
active,  and  a  venous  or  passive  form.  The  former  are  firm  and  dis- 
tinctly pulsatile  to  the  touch,  and  cannot  be  emptied,  except  the  vessels 
which  supply  them  are  compressed  (Mackenzie).  The  venous  are 
softer  and  more  elastic,  and  can  be  easily  emptied  by  pressure.  On 
the  patient's  stooping  down,  the  naevus  rapidly  swells  up,  and  becomes 
dark  and  very  tense. 

The  disease  is  often  congenital,  and  may  gradually  increase  up  to  a 
certain  point,  and  then  remain  almost  stationary,  or  else  it  may  spon- 
taneously diminish  in  size,  and  slowly  disappear  without  leaving  a 
trace  behind. 

Various  modes  of  treatment  have  been  recommended  for  this 
disease.  Of  these  the  best  are,  I  think,  the  application  of  threads 
soaked  in  perchloride  of  iron,  the  various  forms  of  ligature,  and  electro- 

■  For  admirable  descriptions  of  this  disease  ride  Mr.  Moore' a  work  "  On  Rodent 
Cancer,"  and  Mr.  Hutchinson's  "  Clinical  Report  on  Rodem*  Clear/'  "  Med.  Times 
and  Gaietta,"  I860,  to]  ii 
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lysis.  Injection  of  the  perchloride  of  iron  is  excessively  dangerous, 
and  several  cases  of  instantaneous  death  have  been  recorded.  Hence  it 
ib  far  wiser  bo  traverse  the  tnmonr  in  different  directions  with  tl 
dipped  in  perchloride  of  iron,  and  to  allow  them  to  remain  in  for 

iys.     The  subcutaneous  ligature,  either  a  figure  of  8,  or  ci 
also  pnri  neeessful.     If  the  tumour  is  considerable  in  size,  and 

divisible  into  several  portions,  one  of  these  may  be  taken  at  a  time,  and 
the  operation  repeated  several   times.     Wecker*  transfixes  the 
of  the  little  tumour  by  two  needles  crossed  at  right  angles  (  +  ),  an< 
then  firmly  strangulates  the  base  with  a  thread  passed   beneath  the 
needles. 

The  application  of  electrolysis  to  these  nasvi,  appears  to  me  to  be 
very  serviceable.  Dr.  AIthaus,t  to  whom  we  ore  indebted  for  the 
introduction  of  this  mode  of  treatment,  has  found  it  very  successful, 
and  narrates  a  case  in  which  a  naevus  of  the  eyelid  (in  a  patient  of 
Mr.  White  Cooper)  was  rapidly  en  red  without  leaving  any  trace  be- 
hind. The  great  advantages  of  electrolysis  are,  that  it  is  free  from 
all  pain  and  danger,  and  that  it  does  not  leave  any  sear  or  disfigure- 
ment. 

Galvano-puncture  has  also  been  recommended. 


9.— PTOSIS. 

In  tins  idli rii.Hi  the  upper  eyelid  droops  down,  so  that  the  palpe- 
bral iijierlure  i*  greatly  mirruwed,  ami  the  cornea  more  or  less  covered, 
the  jniln  ul  being  unable  by  a  voluntary  effort  to  raise  the  lid.  In  the 
oh&pter  upon  the  Paralytic  Affections  of  the  Muscles  of  the  Eye,  it  was 
mi  riii--i.il  thai  ptosis  is  a  frequent  symptom  in  paralysis  of  the  third 
B  He.nmii  nf  the  Uwtior  foOgebrm  Buperwris  being  supplied  by 
nerve       lii  i  >iupkle  paralysis  of  the  third  t  find,  besides 

the  ptosis  tliui  tm  lifting  the  eyelid,  the  eye  is  immoveable  in  all 
directions  except  nut  wards,  and  slightly  downwards  and  outwards,  thut 
the  pupil  is  dilated  and  the  accommodation  paralysed,  The  ptosis 
may  be  partial  or  complete ;  in  the  former  ease,  the  upper  lid 
can  still  be  somewhat  lifted,  and  does  not  droop  to  the  foil  extent, 
in  the  latter,  it  hangs  down  immoveably,  and  has  to  be  lifted  up  by 
the  assistance  of  the  finger.  The  palpebral  aperture  may,  however, 
be  somewhat  widened,  and  the  upper  lid  slightly  elevated  by  the 
relaxation  of  the  orbicularisand  the  contraction  of  the  frontalis  muscle. 
The  causes  of  the  paralysis  of  the  third  nerve  have  already  been  men- 
tioned tit  p.  60G,  and  I  need  not  here  recur  to  them.  It  must  be 
stated,  however,  that  in  some  rare  instances  the  branch  to  the  levator 
palpebral  may  be  alone  implicated,  owing  to  iis    direct  compression  l»y 

•  L.  c,  653.  t  Vide  Dr.  Althaus's  iotemting  worlt  on  Electrolysis* 
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an  exotosiB,  tumour,  etc.,   the  other  branches  of  the  third  nerve  bf 
unaffected.     Or  again,  some  traumatic  legion,  tinplsriit  inj^  the  nerve  or 
the  muscle  itself,  may  be  the  cause.     Ptosis  may  a  indfipmiM1 

ently  of  any  paralytic  all'eet  inn,  l>eing  due  to  some  wont  of  development 
or  congenital  iriBumeiency  of  the  levator  palpebral  which  co-exists 
sometimes  with  epieanthus.  Or  it  may  remain  after  the  great  swelling 
of  the  lid  and  hypertrophy  of  the  conjunctiva  accompanying  purulent 
op   granular  ophthalmia,   the  levator  not  being  sufficiently  strong  to 

-i 'omio  tin  weight.  A  certain  degree  of  ptosis  is  also  sometimes 
observed  in  aged  people,  if  there  is  a  great  superabundance  of 
flaccid  skin,  and  the  levator  palpebrro  is  at  the  same  time  somewhat 
weak. 

An  interesting  form  of  partial  and  slowly  developed  ptosis  is  occa- 
sionally obsei  I  nits;   it   is  accompanied  by  myosis  of  the  same 

re,  and  there  is  an  entire  absence  of  paralysis  of  any  of  the  oi 
muscles  supplied   by  the  third  nerve.     Horner*  records  an  interesting 

ince  of  this  kind,  in  which  there  was  also,  during  any  excitement, 
inarki'd  i&ofeaju  in  the  temperature  and  redness  of  the  corresponding 
half  of  the  face,  which  stopped  exactly  in  the  median  line  le  of 

the  face  being  also  quite  free  from  any  perspiration.  The  eye-teiiM-m 
was  slightly  diminished.     He  considers  that  this  form  of  ptosis  is  evi- 

i  ly  due  to  paralysis  of  the  plain  muscular  tibres  of  the  upper  lid, 
which  are  supplied  by  the  sympathetic,  thus  forming  the  opposite  0 
dition  to  the  retraction  of  the  upper  lid,  whieh  is  met  with  in  eroptbal- 
mic  goitre  (p.  680),  and  which  is  due  to  irritation  fibres. 

The  treatment  must  bo  fined  according  * 
If  it   be  dne  to  paralysis.  nil   line  of  treatment  laid  down  in 

the  chapter  upon  the  Paralytic  Affections   of  the  Muscles  of  I 
(p,  60H)  must  be  followed.     Electricity   often  proves  of  consider 
benefit,     But  if  the  disease  resists  all  th*  lies,  recourse  must  be 

had  to  operative  interference.  In  those  cases  in  which  the  ptosis  ts 
simply  due  to  an  over-abundance  or  hypertrophy  of  the  skin,  a  hori- 
zontal (bid  of  the  latter,  parallel  to  the  edge  of  the  lid,  should  be 
pinched  up  with  a  pair  of  forceps  and  excised,  the  edges  of  the  wound 
being  united  by  fine  sutures. 

The  attempt  has,  moreover,  been  made  by  Bowman  and  Von  Graefo 
to  bring  forward  the  insertion  of  the  levator  palpebral,  and  thus  *i 
ment  its  power,  on  the  same  principle  up- 
some  of  the  ocular  muscles  is  ies  brought  forward.     Mat   the 
results  were  not  favourable.     Von  Graefef  has  more  lately  devise*  1 
following  operation  : — A  trans  v.  ;ou  is  made  through  the  skin 
of  the  upper  lid  about  2±  lines  from  its  free  margin,  and  exteuding  the 
whole  lengtfe  of  the  lid,  the  incision  being  made  to  gape  by  a 
•  "  KL  MonaUbl.,"  J^J.  1869.  +  ■  A.  f  57. 
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This  affection  varies  much  in  intensity.  In  the  slighter  forms,  I 
may  only  exist  a  moderate  degree  of  temporary  twitching  and  contrac- 
tion of  the  lids,  which  soon  passes  off  again.  It  the  affection  is  more 
severe,  the  spasm  of  the  orbicularis  may  be  so  great,  that  the  eylids  are 
firmly  pressed  together,  and  that  it  is  quite  impossible  for  the  patient 
or  the  surgeon  to  open  them  even  to  a  slight  degree.  The  endeavour 
forcibly  to  open  the  eye  is  intensely  painful,  and  may  even  almost  throw 
the  patient  into  epileptiform  convulsions.  At  the  outset,  the  disease  is 
generally  but  moderate,  but  if  the  cause  persists,  or  <  I  reatment 

is  not  adopted,  it  gradually  increases  in  severity,  and  the  spasm,  whirh 
was  before  perhaps  only  periodical,  becomes  permanent,  so  that  the 
patient  cannot  open  his  eye  at  all.     Then  the  o>  may  become 

affected  in  a  similar  manner,  and  the  muscles  of  the  face,  neck,  and 
even  of  the  extremities,  may  undergo  spasmodic  contractions.* 

Blepharospasm  is  often  met  with  in  the  course  of  inflammatory 
affections  of  the  cornea  and  conjunctiva,  or  if  a  foreign  body  has  become 
lodged  within  the  folds  of  the  latter.  In  such  cases,  it  is  evidently 
due  to  a  reflex  neurosis  dependent  upon  irritation  of  some  of  the 
branches  of  the  fifth  nerve.  This  disease  likewise  occurs  in  severe 
cases  of  hypera?athesia  of  the  retina.  It  is  also  observed  in  connection 
with  neuralgia  of  the  supra-orbital  nerve,  or  of  other  branches  of  the 
fifth  ;  the  exact  seat  of  these  affections  being  perhaps  unsuspected  until  a 
certain  spot  is  found,  where  firm  pressure  will  at  once  arrest  the  spasm. 
It  must  be  mentioned,  however,  that  in  some  instances  even  direct 
pressure  upon  the  facial  nerve  at  its  exit  through  the  stylo- mastoid 
foramen  will  stop  the  blepharospasm  (Romberg). 

The  treatment  of  the  disease  must  vary  with  the  cause  and  dura- 
tion. Thus  the  severe  blepharospasm  often  noticed  in  the  course  of  cor- 
neal affections  disappears  with  them;  or  if  it  persists,  it  frequently  yields 
to  tonics,  immersion  of  the  head  in  cold  water,  sea  bathing,  and  the 
subcutaneous  injection  of  morphia.  Indeed,  the  latter  remedy  is  often 
found  of  great  benefit  in  the  treatment  of  these  spasmodic  affections. 
From  one-sixth  to  one-third  of  a  grain  of  morphia  should  be  injected 
at  the  point  where  pressure  will  stop  the  spasm,  and  be  occasionally 
repeated.  If,  however,  these  remedies  fail  to  cure  the  blepharospasm, 
and  If  pressure  upon  the  supra-orbital  nerve  stops  it,  and  enables  the 
patient  momentarily  to  open  his  eye,  this  nerve  must  be  divided,  This 
operation  was  first  performed  by  Yon  Graefe,  at  Homberg*s  suggestion, 
in  a  case  of  intense  blepharospasm  which  had  supervened  upon  the 
lodgment  of  a  foreign  body  in  the  folds  of  the  conjunctiva.  It  was 
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gling,  and  stunted.  In  distichiasis,  there  are  two  distinct  rows  of 
lashes,  the  outer  being  in  the  usual  position,  the  inner  being  situated 
further  back  and  turned  inwards.  The  double  arrangement  is,  how- 
ever, often  only  apparent,  being  due  to  a  thickening  and  stretching  of 
tin  edge  of  the  liil4  and  a  consequent  alteration  in  the  direction  of  the 
hair  bulbs  and  the  cilia.  Both  trichiasis  and  distichiasis  ma y  affect  the 
whole  length  of  the  lid,  or  be  li  ■   certain  portion  or  portions 

of  it ;  and  if  the  malposition  only  involves  ■  very  few,  colourless,  thin 
cilia,  it  may  readily  be  overlooked,  and  maintain  a  prolonged  and  very 
annoying  irritation  of  the  eye  and  lids. 

This  faulty  position  of  the  cilia  is  generally  accompanied,  or  soon 
followed,  by  a  certain  degree  of  inversion  of  the  eyelid  (entropium), 
:oul  p.  rhaps  by  a  shortening  and  incurvation  of  the  tarsal  cartilage. 
and  true  trichiasis  or  distichiasis  this  is  not  the  case, 
and  the  position  of  the  lid  and  the  condition  of  the  cartilage  are  perfectly 
normal. 

The  most  frequeir  of  these  conditions  are  long  continued 

and  severe  inflammations  of  the  conjunctiva  (purulent  and  granular 
ophthalmia,  etc.),  and  i«f  tlm  ftdgfl  of  the  lid  ;  in  winch  the  hair  follicles 
have  nnd  inflammatory  and  suppurative  changes,  so  that  t 

are  either  destroyed,   or    I  us  so  much  impaired  that  the 

growth  of  the  lashes  is  injured,  and  they  become  weak,  stunted,  and 
distorted.  Ulcers  and  small  abscesses  at  the  roots  of  the  cilia,  or 
injuries  (burns,  cuts,  etc.)  of  the  edge  of  the  lid,  may  also  produce 
these  affections. 

The  irregular  growth  and  inversion  of  the  lashes,  even  although 
only  ■  few  may  be  involved,  set  up  considerable  irritation  of  the  eye, 
which  becomes  watery,  red,  and  irritable,  the  patient  complaining  of  a 
constant  pricking  and  itching  in  it,  as  if  a  minute  foreign  body,  or  a 
little  sand  or  grit  were  lodged  beneath  the  lid.  If  the  affection  is 
allowed  to   continue,  the  83  of  irritation  increase  in  sever 

and  there  may  be  considerable  lachrymation  and  photophobia.  The 
constant  spasmodic  contraction  of  the  eyelids  causes  an  inversion  of 
the  edge  of  the  latter,  which  may  in  time  become  permanent,  so  that 

utropium  is  superadded  to  the  trichiasis.     After  a  time,  t 
stant  friction  of  the  inverted  or  stunted  lashes  against  the  cornea  sets 
up  a  sup,  .rneitis,  and  a  more  or  less  severe  degree  of  pannus 

The  treatment  of  distichiasis  and  trichiasis  must  vary  with  the 
extent  and  severity  of  the  disease.  If  only  a  few,  straggling  cilia  are 
misplaced,   tlutr  repsetod  evulsion  may  ly  cure  tl  ion. 

By  frequently  extracting  the  lashes,  we  may  in  time  succeed  in  causing 
an  atrophy  of  the  hair  bulbs,  and  thus  arrest  the  growth  of  the  cilia. 
Indeed,  many  patients  learn  |q  do  this  very  well  for  themselves,  or  are 
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satisfied  to  have  the  lashes  extracted  every  few  weeks  by  their  medical 
attendant.     If  the  trichiasis  is  confined  to  a  very  few  and  scattered 
lashes,  this  treatment  may  suffice.    But  the  uft>repeated  evulsion  occa- 
sionally leads,  after  a  time,  to  a  certain  degree  of  irritability  of  the  eye, 
and  may  thns  become  a  source  of  annoyance  to  the  patient.   Sometir. 
the  destruction  of  the  hair  follicles  by  the  application  of  liquor  potassn 
also  proves   successful,  where  only  a  few  cilia  are  implicated.     A  horn 
spatula  having  been  inserted  beneath  the  eyelid,  and  the  edge  of  the 
latter  put  on  the  stretch  and  somewhat  everted,  so  that  the  row  of 
lashes  is  brought  well  into  view,  the  point  of  a  needle  (dipped  into 
liquor  potass*©)  should  be  run  up  to  the  roots  of  the  distorted  lashes, 
so  as  to  reach  their  follicles ;  or  liquefied  potassa  fusa  may  be  emph  \ 
for  this  purpose  and  in  the  same  manner,  as  has  been  proposed  by 
Dr.   Williams,*      This  will   generally  soon   cause   their   destruction. 
Some  surgeons  also  produce  the  latter  by  means  of  the  application  of 
a  strong  caustic  solution  (e.#.,  the  sulph-hydrate  of  calcium).    In  order 
that  it  may  not  extend  to  the  conjunctiva  or  the  cheek,  and  set  up 
considerable  inflammation,  the  surrounding  parts  should  be  smeared 
with  oil,  the  edge  of  the  lids  be  well  everted,  and  the  solution  very 
carefully  applied.     The  calcium  is  to  be  washed  away  with  a  sponge 
after  four  or  five  minutes .     But  if  a  considerable  extent  of  the   lid  is 
treated  in   this   manner,  a  very  unsightly  baldness    (madarosis)    will 
ensue.     And  hence  it  is  always  wTiser  to  endeavour,  where  a  con  si  i 
able  length  of  the  edge  of  the  Hd  is  involved,  to  perform  some  opera- 
tion which  shall  prove  a  cure,  and  yet  preserve  the  eyelashes.     Very 
numerous  operations  have  been  proposed  for  the  cure  of  trichiasis, 
more  especially  when  combined,  as  is  generally  the  case,  with  entro- 
pium.     Some  of  these  consist  in  the  complete  excision  of  some  or  all 
of  the  eyelashes,  others  in  giving  the  latter  a  different  direction  but  not 
destroying  them. 

When  only  a  limited  number  of  lashes  is   misplaced,  I  \riug 

is  the  best  mode  of  excising  them. 

If  the  upper  lid  is  the  seat  of  the  disease,  Snellen's  modification  of 
Desmarres'  clamp,  Fig.  102,  should  be  used.  The  lower  blade  should 
be  inserted  beneath  the  upper  eyelid,  and  the  two  blades  then  screwed 
down,  so  as   to  compress  the  eyelid  firmly  betv  am   and  t 

trol  the  bleeding.  In  the  operations  for  slight  partial  trichiasis,  it  ia 
not  so  necessary  to  use  this  instrument,  as  for  those  which  are  per. 
formed  when  a  considerable  portion  of  the  lid  is  implicated.  An 
incision  is  then  to  be  made  with  a  small  scalpel  (or  with  a  broad  iridec- 
tomj  knife)  at  the  edge  of  the  lid,  just  between  the  misplaced  lashes  and 
the  openings  of  the  Meibomean  ducts,  so  that  the  cilia  are  included  in 
interior  portion  of  the  incision.  The  latter  is  to  extend  upwards 
•  '•  B  L.  O.  H.  Rep,'*  iii,  219. 
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to  about  8'",  and  its  length  should  include  all  the  distorted  lashes. 
Two  incisions  are  then  to  be  made  through  the  edge  of  the  lid  and  the 

102. 


skin,  these  incisions  meeting  at  the  centre,  so  as  to  form  two  sides  of  a 
triangle,  the  base  of  which  is  formed  by  the  lower  incision  along  the 
margin  of  the  lid.  This  triangle,  which  includes  the  bulbs  of  the  mis- 
placed lashes,  should  then  be  removed.  The  lateral  incisions  may  also 
be  made  with  a  pair  of  curved  scissors,  one  point  of  which  is  to  be 
inserted  at  the  angles  of  the  longitudinal  wound.  The  lateral  edges  of 
the  incision  are  to  be  brought  together  with  fine  sutures. 

Herzenstein  has  devised  the  following  operation  for  trichiasis,  which 
appears   to   be    especially 


applicable  to  the  partial 
forms,  where  only  a  few 
cilia  are  implicated.  It 
consists  in  the  insertion 
of  a  thread,  which  sets  up 
considerable  irritation,  and 
the  accompanying  suppu- 
ration causes  the  destruc- 
tion of  the  follicles  of  fehi 
displaced  cilia.  Dr.  Her- 
eenstain  performs  the  ope- 
ration in  the  following 
manner  :  —  He    enters    a 


Fig.  108. 
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tion  is  to  be  much  preferred.  Indeed,  I  almost  invariably  perform  it 
in  preference  to  that  of  scalping,  even  although  the  personal  appear- 
ance may  be  of  no  particular  importance.  The  two  following  are,  I 
think,  the  best  opei-  <  nt :i t i.  .11 , 

1.  Ark's  modification  of  Jl  1.     As  this  is  a  tedious 

and  painful  proceeding,  the  patient  should  be  put  under  the  influence 
of  chloroform.  Snellen's  clamp  having  been  applied,  an  incision  is  to 
be  carried  along  the  free  edge  of  the  eyelid,  between  the  cilia  and 
the  openings  of  the  Meibomian  duets,  and  reaching  to  a  depth  of 
about  2*",  care  being  taken  to  avoid  the  pnnctum.  Iu  this  way,  the 
free  edge  of  the  lid  will  be 
split  into  two  portions.     Tin*  Fig.  104. 

u'or  containing  the  in- 
teguments,  eyelashes,  and 
their  bulbs,  etc.,  and  the  pos- 
the  cartilage  and  the 
nt  ducts  of  the  Meibo- 
mian glands.  When  this  inci- 
sion is  completed,  a  second  is 
to  be  carried  along  the  outer 
surface  of  the  lid,  about  1$'" 
or  2"  above  the  eyelashes,  and 

parallel  to  them.  This  incision  is  to  extend  through  the  skin  and 
the  orbicularis  down  to  the  cartilage,  and  be  of  sufficient  length  to 
pass  at  each  extremity  somewhat  beyond  the  first  incision.  In  the 
next  place,  a  third,  eemi-circular  incision  is  to  be  made  from  one 
extremity  of  the  second  incision  to  the  other  (as  in  Fig.  104),  so  that 
a  semi-circular  portion  of  skin  is  included  within  it.  This  portion  of 
skin  is  then  to  be  very  carefully  dissected  away,  without  any  injury  of 
the  orbicularis.  The  size  of  the  flap  must  vary  with  the  amount  of 
e version  which  we  desire  ;  in  simple  cases  of  trichiasis,  withont  any 
entropiam,  it  need  be  but  small.  When  this  has  been  done,  the  edge* 
of  the  incisions  should  be  brought  together  by  fine  sutures.  The  effect 
of  this  bJ  1  of  tin-  hkin  of  the  eyelid  will  be  to  roll  out  the  edge 

of  the  lid  and  the  eyelashes,  which  can  be  the  more  effectually  done  as 
the  edge  of  ihe  lid  has  been  split  into  two,  and  the  external  portion  is 
thus  greatly  liberated. 

I  have  found  this  operation  generally  very  successful,  but  it  must  be 
confessed  that  it  does  occasionally  fail  in  two  ways.  1st.  The  change 
in  the  position  of  the  faulty  cilia  which  are  situated  near  the  extremi- 
trf  the  iii<  i.->ion  may  not  be  sufficient.  2nd.  The  nutrition  of  the 
>w  bridge  containing  the  eyelashes  may  be  here  and  there  impaired, 
leading  to  a  partial  slough  and  loss  of  the  lashes  at  this  point.  To 
obviate  these    ill  results,  and  yet  to  preserve  all  the   advantages  of 
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In  severe  cases  of  trichiasis  and  entropium,  Dr.  Pope/  of  New 
Orleans,  recommends  the  extirpation  of  the  6bro«cartilage.  Haying 
first  performed  all  the  steps  of  Arlt's  operation,  and  removed  a  portion 

'!t?  orbicularis,  he  next  extirpates  the  cartilage,  beginning  by  an  inci- 
sion in  the  posterior  flap,  along  its  free  margin,  between  the  cartilage 
and  conjunctiva.  The  cartilage  is  best  removed  piecemeal,  until  nothing 
remains  but  its  upper  rim,  to  which  the  Levator  palpebra?  superioria  is 
attached;  this  rim  is  to  be  bevelled  off.  The  wound  in  the  outer  flap  is 
then  to  be  united  by  sutures. 


13.— ENTROPIUM 

In  this  condition,  the  free  edge  of  the  eyelid  is  more  or  less  inverted, 
bo  that  the  eyelashes  are  turned  in  and  sweep  against  the  eyeball.  The 
entropium  may  be  either  partial  or  complete,  and  be  limited  to  one  eyelid, 
or  affect  both.  We  must  distinguish  two  principal  forms  of  the  disease. 
1  The  spasmodic  or  acute  entropium,  and  2,  the  chronic  entropium, 
which  is  caused  by  inflammatory  changes  in  the  conjunctiva  and  car- 
tilage. 

The  spasmodic  entropium  is  acute  in  character,  and  occurs  chiefly 
in  elderly  persons  (hence  it  is  often  also  termed  senile  entropium),  the 
skin  of  whose  eyelids  is  very  lax,  and  who  have  perhaps  had  their  eyes 
bandaged  up  for  some  length  of  time  ;  thus,  it  is  often  observed  if  a  firm 
bandage  or  pad  has  been  worn,  either  on  account  of  some  operation  on 
the  eye,  or  for  some  inflammatory  affection.  Indeed  the  photophobia 
and  long-continued  spasm  of  the  lid  attendant  upon  the  latter,  may 
give  rise  to  entropium  by  the  spasmodic  contraction  of  the  orbicularis, 
which  causes  the  edge  of  the  lid  to  roll  in,  more  especially  if  the  skin 
of  the  lid  is  very  abundant  and  lax.  In  this  form  of  spasmodic  entro- 
pium we  observe  that  the  lashes  have  become  tucked  in  towards  the 
eyeball,  and  are  quite  hidden  from  view,  the  margin  of  the  lid  being 
rolled  in  upon  itself  and  presenting  ita  smooth,  rounded  edge  upwards. 
On  gently  drawing  back  the  eyelid  into  its  normal  position,  we  notice 
that  it  looks,  perhaps,  quite  healthy,  or  only  slightly  swollen  and  red ; 
but  its  edge  is  not  sore  or  notched,  and  the  eyelashes  are  perfectly 
lar  and  well  developed,  being  neither  distorted  nor  dwarfed.  The 
id  can  be  temporarily  retained  in  its  natural  position,  but  very  soon  it 
rolls  in  again,  especially  if  the  patient  should  wink.       This  form  of 

itropium  is  particularly  met  with  in  the  lower  eyelid,  but  may  also 

feet  the  upper. 
In  the  chronic  entropium  the  appearances  are  very  different,  for  on 
everting  the  edge  of  the  lid,  we  generally  find  it  inflamed,  excoriated, 

•  Kn*pp'a  ArohtT.,  voL  i,  p.  10, 
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lid.  The  only  case  of  the  kind  which  I  have  seen,  occurred  in  a  patient 
of  Mr,  Bowman  at  Moorfields,  whose  history  (for  which  as  well  as  the 
drawing,  1  am  indebted  to  Mr.  Fairlie  Clarke)  was  as  follows : — J.  H., 
aged  76,  farm  labourer,  applied  at  Moorfields  on  May  18,  1869,  on 
account  of  a  horn  growing  from  the  lower  lid  of  the  left  eye.  It  began 
about  ten  months  ago  as  a  small  wart,  and  it  gradually  increased  in 

size   until   it    has    now  reached   a 
Fig.  101.  length  of  about  an  inch,  and  is  the 

th i  ckness  of  a  crow-quill.  It  is  situ- 
ated at  the  centre  of  the  ciliary 
border  of  the  right  lower  lid,  and 
hangs  down  in  a  pendulous  man- 
ner, vide  Fig.  101.  It  is  of  a 
dark  colour,  hard  and  horny ,  except 
just  at  its  base,  where  it  is  continu- 
ous with  the  skin.  By  its  weight  it 
has  drawn  the  eyelid  slightly  down 
and  everted  it  a  lit t Kv  On  May 
21st,  Mr.  Bowman  excised  the 
u  horn,"  including  the  base  within 
the  limits  of  a  V  incision.  The 
edges  of  the  wound  were  brought 
together  with  a  pin  and  secured  with  a  figure  of  8  ligature.  On 
May  28th  the  pin  and  ligature  were  removed,  and  the  patient  was 
discharged  from  the  hospital  cured. 

Another  remarkable  case  is  reported  by  Dr.   Henry  Shaw,*  of  the 
Mass.  Eye  and  Ear  Infirmary.     The  man  was  56  years  of  age,  and 
horn,  which  was  situated  on  the  right  lower  lid,  attained  a  length  of 
1 J  inch,  its  circumference  at  it  k  base  being  1J  of  an  inch  ;  it  was  cur 
and  looked  like  the  beak  of  a  bird.     Dr.  Shaw  excised  it  with  success. 


BpithelicU  COKGW  is  almost  the  only  malignant  tumour  which  occurs 
primarily  in  the  eyelids,  for  the  other  forms,  such  as  scirrhus,  medullary 
cancer,  etc.,  are  generally  only  secondarily  met  with  in  this  situation. 

Epithelial  cancer  shows  itself  most  •  ly  in  the  lower  eyelid, 

and    n^ur    the  outer  canthus.     It    occurs  generally  in  persons  above 
rty,  or  even  in   those  much  more  aged,  being  rarely  met 
youthful  indviduals.     At  the  outset,  the  disease  assumes  the 
Vance    of   a    .small,    circumscribed,    slightly    cl<  ■Inratinn, 

Lose  to,  the  edge  of  the  lid,  and  looking  like  a  wart  or 
ist.     It  is  covered  by  healthy-looking,  uninflamed 
■lew  varicose  vessels  are  perhaps  seen  to  pa«- 
l&tce  of  the  little  nodule  often  looks   rough  and  scaly, 
•      Boston  Med.  and  Surg.  Journal/'  )SW,  Feb.  11. 
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of  tbe  scissors,  and  then  a  portion  of  the  orbicularis  should,  if  necessary, 
be  also  removed.  Before  beginning  the  excision  of  the  skin,  we  should 
see  what  effect  the  pinching  np  of  the  fold  between  the  forceps  has 
npon  the  position  of  the  lid-  If  it  does  not  evert  the  latter  sufficiently, 
a  larger  Ibid  must  be  seized ;  if  its  effect  is  too  great,  the  size  of  the 
fold  must  be  diminished.  As  a  rule,  no  sutures  will  be  required,  bat 
a  light  pad  and  bandage  should  be  applied,  when  the  bleeding  has 
ceased.  It  has  been  also  recommended  to  excise  one  or  more  small 
oval  portions  of  integument  in  a  vertical  direction,  the  edges  being 
united  by  fine  sutures.  The  removal  of  a  horizontal  fold  of  akin  is, 
however,  in  my  experience,  to  be  preferred. 

As  the  palpebral  aperture  is  frequently  considerably  shortened  in 
chronic  cases  of  entropium,  so  that  the  eye  looks  very  small,  much 
benefit  is  often  derived  from  slitting  up  the  outer  canthus  (cantho- 
plasty).  Indeed,  in  some  cases  this  proceeding  may  suffice  to  cure  the 
inversion  of  the  lids ;  or  this  operation  should  be  combined  with  one  of 
those  for  entropium.  The  outer  canthus  may  be  divided  with  a  bistoury 
or  with  a  pair  of  strong  scissors.  In  the  former  case,  a  director  should 
be  introduced  beneath  the  outer  commissure,  and  the  latter  divided 
upon  it  with  the  bistoury  to  the  requisite  extent,  the  incision  running 
in  a  horizontal  direction,  and  being  in  the  prolongation  of  the  palpebral 
aperture.  If  scissors  are  employed,  one  blade  should  be  passed  behind 
the  outer  canthus,  the  other  in  front,  and  the  commissure  be  divided 
with  one  sharp  cut.  An  assistant  is  then  to  stretch  the  incision  in  a 
vertical  direction,  so  as  to  cause  it  to  gape.  The  conjunctival  surface 
of  the  incision  is  to  be  united  at  one  or  more  points  to  the  akin  by  a 
fine  suture,  in  order  to  prevent  union  taking  place.  One  Buture  should 
be  applied  at  the  upper  angle,  another  at  the  lower,  and  if  advisable,  a 
third  may  be  inserted  at  the  outer  extremity  of  the  wound.  This 
operation  of  canthoplaaty  is  often  also  indicated  in  cases  of  ankyloble- 
pharon or  symblepharon. 

Von  Graefe*  strongly  recommends  the  following  operation  for  spas- 
modic entropium.  He  makes  a  horizontal 
incision  (Fig.  109)  through  the  skin,  parallel 
to  the  edge  of  the  lower  lid  and  about  ljm 
from  its  anterior  margin,  the  extremities  of 
the  incision  running  up  to  within  1"  or  2'" 
of  a  vertical  line  passing  through  each  com* 
missure.  He  then  removes  a  triangular 
portion  of  skin  (A),  the  two  lateral  flaps, 
B  and  C,  are  somewhat  dissected  up  and 
united  by  two  or  three  fine  horizontal  su- 
tures.     The   horizontal  wound  is   left  to 


Fig.  109. 


•  "  A.  t  O.,"  x.  2.  222. 
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several  ligatures,  more  especially  at  those  points  where  the  cilia  have 
a  faulty  position.  For  this  purpose,  the  lax  skin  of  the  lid  and  the 
fibres  of  the  orbicularis  are  to  be  lifted  up  into  a  horizontal  fold  with 
a  pair  of  forceps,  and  a  curved  needle  (armed  with  a  strong,  waxed 
thread)  passed  through  the  base  of  the  fold,  quite  close  to  the  external 
surface  of  the  tarsal  cartilage.  The  point  of  the  needle  is  then  to  be 
brought  out  at  the  edge  of  the  lid,  slightly  to  the  outer  side  of  the 
apertures  of  the  Meibomian  ducts.  The  ligature  is  to  be  firmly  tied 
and  allowed  to  suppurate  out,  which  generally  occurs  in  from  6  to  1 1 1 
days.  As  a  rule,  two  or  three  ligatures  will  Buffice  to  produce  a  con- 
siderable eversion  of  the  margin  of  the  lid.  The  eflecH  of  each  suture 
can  be  calculated  according  to  the  width  of  the  fold  of  skin  which  is 
lifted  up.  The  advantages  which  PagenBtecher  claims  for  this  opera- 
tion are; — 1.  That  the  pressure  which  the  lid  exercises  upon  the  eye- 
ball is  diminished  by  the  widening  of  the  palpebral  aperture;  2,  the 
prevention  of  the  cilia  coming  into  contact  with  the  cornea;  3,  the 
eyelashes  are  preserved  and  their  normal  growth  promoted.  The  little 
scars  left  by  the  sutures  very  soon  disappear,  without  leaving  any  trace 
behind  them«#  Cold  water  dressing  should  bo  employed  in  order  to 
alleviate  the  inflammation,  which  is  sometimes  severe,  and  a  bandage 
should  be  applied  so  as  to  keep  the  parts  quiet.  In  some  cases,  the 
sutures  may  be  removed  before  they  slough  i 

Snellen*  n  commends  a  ligature  to  be  inserted  in  the  following 
manner: — The  lid  being  very  much  everted,  he  passes  two  needles 
(attached  to  each  end  of  a  silken  thread)  from  within  outwards  through 
the  whole  thickness  of  the  lid,  so  that  the  one  needle  pierces  the  upper 
margin  of  the  cartilage,  and  the  other  passes  a  little  above  this  edge.  The 
needles  are  then  re- introduced  at  the  points  of  exit,  passed  down  to 
the  interior  surface  of  the  cartilage  and  along  it,  beneath  the  orbicu- 
laris, towards  the  edge  of  the  eyelid,  being  brought  out  just  in  front  of 
the  lashes,  close  to  each  other,  at  about  a  distance  of  two  millimetres. 
The  upper  edge  of  the  tarsal  cartilage  is  thus  enclosed  in  a  sling,  and 
in  tying  the  tint  nds  near  the  ciliary  border,  we  evert  the  edge  of  the 
lid  and  draw  it  upwards.  The  thread  may  be  removed  about  the  third 
day,  care  being  taken  that  no  portion  of  it  remains  behind,  otherwise 
sloughing  may  occur.  It  must  be  admitted,  however,  that  ligatures 
alone  often  prove  but  of  slight,  or  only  temporary  benefit. 

When  the  entropium  is  paired  with  contraction  and  incurvation  of 
the  tarsal  cartilage,  operations  which  simply  act  upon  the  position  of 
the  lid  by  the  removal  of  a  portion  of  skin,  and  perhaps  some  of  <  he 
fibres  of  the  orbicularis,  no  longer  suffice ;  but  we  must  then  also 
remove  a  portion  of  the  cartilage,  so  that  the  cicatrization  may  cause 


•  "  Compt#-R«ndu  du  Coagrfei  d'Ophthalmologie,"  1862,  p.  t36. 
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Slight  degrees  of  ectropium  are  often  seen  in  elderly  people,  more 
especially  if  they  are  affected  with  a  chronic  inflammation  and  thicken- 
ing of  the  conjunctiva  and  edge  of  the  lids.  This,  together  with  a 
certain  degree  of  atrophy  and  relaxation  of  the  orbicularis,  causes  the 
edge  of  the  lid  (especially  the  lower)  to  become  somewhat  everted  and 
drooping,  so  that  its  margin  is  no  longer  applied  to  the  eyeball,  but 
sinks  away  from  it.  In  consequence  of  this  Blight  eversion,  the  puno- 
turn  lacrymale  is  no  longer  turned  in  towards  the  eyeball,  but  is  erect 
or  everted.  The  tears,  instead  off  being  carried  off  through  the  cana- 
liculus, collect  at  the  inner  corner  of  the  eye,  so  that  the  eye  appears 
to  be  always  moist  and  swimming  in  tears ;  the  latter  flow  over  the  edge 
of  the  lid,  and  thus  maintain  and  increase  any  existing  excoriation  or 
inflammation  of  its  margin.  Severe  inflammations  of  the  conjunctiva 
(especially  purulent  and  granular  ophthalmia)  are  frequently  the  cause 
of  ectropium,  particularly  if  they  are  accompanied  by  great  swelling  and 
hypertrophy  of  the  conjunctiva,  and  by  such  considerable  chemosis,  that 

latter  protrudes  perhaps  between  the  lids.  For  if  the  cedematous 
infiltration  and  swelling  of  the  lid  subside,  but  those  of  the  conjunctiva 
continue,  the  lid  is  apt  to  become  everted  by  the  action  of  the  orbicu- 
laris; being  assisted  in  this  by  the  hypertrophy  of  the  conjunctiva,  to 
which  the  external  portion  of  the  lid  can  offer  no  counterpoise,  and  also 
by  the  great  degree  of  chemosis.  If  such  an  eversion  occurs,  and  is 
not  at  once  replaced,  the  compression  of  tbo  cartilage  and  of  the  upper 
portion  of  the  lid  soon  produce  great  strangulation  and  a  serous  and 
hemorrhagic  infiltration  of  the  lid,  which  greatly  increase  the  swelling. 
Hence  the  tumour,  as  Mackenzie  remarks,  is  occasioned  in  a  great 
measure  by  strangulation,  like  the  swelling  of  paraphimosis.  We  not 
unfrequently  observe  such  cases  of  ectropium  in  children  suffering  from 
purulent  ophthalmia,  in  whom  the  lid  has  become  accidentally  everted 
during  the  application  of  local  remedies,  etc,  ;  and  instead  of  having 
been  at  once  replaced,  some  time,  perhaps  Beveral  days,  has  elapsed 
before  medical  aid  was  sought.  The  strangulation  is  greatly  increased 
in  children  by  their  violent  fits  of  crying  aud  struggling.  In  chronic 
oases  of  purulent  and  granular  ophthalmia,  the  conjunctiva  is  not  only 
swollen  and  hypertrophied,  but  the  cartilage  becomes  relaxed  and 
stretched,  so  that  it  no  longer  maintains  the  proper  curvature  and 
position  of  the  lid,  but  assists  materially  in  the  production  of  the 
ectropium.  The  lid  becomes  at  the  same  time  elongated  ,  indeed, 
ectropium  seldom  exists  for  any  length  of  time  without  causing  a 
certain,  often  considerable,  increase  in  the  length  of  tin 

Paralysis  of  the  portio  dura  also  causes  ectropium  (especially  of  the 
lower  lid)  and  lagophthalmos.  Intra-orbital  tumours,  abscess  of  the 
orbit,  etc.,  often  produce  eversion  of  the  lid,  on  account  of  the  exoph- 
thalmos to  which  they  give  rise. 
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But  the  most  frequent  cause  of  eetropium  is  found  in  the  presence 
of  cicatrices,  excoriations,  etc.,  in  the  vicinity  of  the  edges  of  the  lids, 
fa  by  their  contraction,  during  cicatrization,  the  margin  of  the  lid 
becomes  more  or  less  everted.  Thus  in  long-continued  excoriation  or 
edematous  inflammation  of  the  edge  of  the  lid  and  its  vicinity,  we  find 
that  a  contraction  of  the  skin  takes  place,  and  the  lid  becomes  some- 
what everted.  This  can  often  be  observed  in  cases  of  inflammation  of 
the  conjunctiva  and  cornea,  accompanied  by  severe  lachrymation.  The 
edge  of  the  lid  becomes  swollen  and  inflamed,  its  margin  rounded,  the 
eyelashes  stretched  and  displaced,  and  the  punctum  everted  and  perhaps 
obliterated.  Various  injuries  to  the  external  snrface  of  the  lids  or  the 
integuments  in  their  vicinity,  such  as  burns,  scalds,  wounds,  et< 
produce  loss  of substance,  may  give  rise  by  their  cicatrization  to  more 
or  less  considerable  eetropium. 

Caries  of  the  orbit,  more  especially  at  its  outer  and  lower  mi<  r 
is  a  fruitful  source  of  very  severe  and  obstinate  forms  of  eetro- 
pium ;  for  the  caries  is  frequently  Accompanied  by  the  destruction  of  a 
considerable  portion  of  the  substance  of  the  lid  and  of  the  cartilage, 
which  may  be  implicated  in  the  cicatrix  and  adherent  to  the  bone. 
Thus  we  sometimes  And  the  smooth  surface  of  the  lid  drawn  at  one 
point  into  a  small  funnel-shaped  aperture,  which  extends  deeply  down 
as  far  as  the  bone,  to  which  its  apex  is  adherent.  Abscess  of  the 
frontal  sinus,  which  perforates  by  a  small  opening  through  the  upper 
portion  of  the  lid,  may  be  followed  by  an  adhesion  of  the  lid  to  the 
aperture  in  the  bone,  and  a  considerable  degree  of  eetropium,  In  cases 
of  eetropium  of  the  upper  lid,  due  to  caries,  we  may  often  notice  (as 
Mackenzie  points  out)  the  vicarious  action  of  the  lower  lid,  which 
becomes  somewhat  raised,  so  as  to  accommodate  itself  to  the  deficiency 
of  the  upper, 

Eetropium  generally  soon  produces  a  chronic  inflammation  of  the 
conjunctiva  and  cornea,  on  account  of  the  exposure  of  the  eye  to  the 
irritating  influences  of  the  atmosphere,  and  of  foreign  substances,  such 
as  dust,  etc.  After  a  time,  the  conjunctiva  becomes  thickened,  swollen, 
and  desiccated,  its  epithelial  layer  hypertrophied  and  roughened,  and 
at  length  xerophthalmia  may  be  produced,  the  conjunctiva  and 
cartilage  undergoing  atrophic  changes.  The  cornea  becomes  inflamed, 
panuus  supervenes,  or  deep  ulcers  are  formed,  which  may  lead  to  exten- 
sive perforation  and  all  its  dangerous  consequencee,  such  as  staphy- 
loma, or  even  atrophy  ebalt.  We  often  find,  however,  that  the 
effect  ot  pium  upon  the  eye  is  but  inconsiderable,  and  is  not 
followed  by  any  marked  inflammation  of  the  conjunctiva  or  e<»rnea. 
This  is  due  to  the  t  the  eyeball  is  rolled  upwards,  and  is  thus 
the  upper  lid  (the  wrinkling  and  contraction  of  the  brow 

a  assisting  in  this),  which  thus  guards  it  against  external  irritants. 
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Hence,  we  sometimes  find  that  patients  apply  to  us  for  treatment  of 
the  ec tropin  in  far  less  on  account  of  the  inflammatory  or  other  affec- 
tions,  than  for  the  sake  of  having  shi  nal  appearance  improved, 

which  is  rendered  extremely  unsightly  from   the  exp<  iisd, 

fleshy   conjunctiva.     In  consequence  of  the  acta  md   the  mal- 

position of  the  puncta,  the  tears  cannot-  enter  the  latter  bat  flow  over 
htH'k,  ami  from  the  lachrymal  sac  being  in  a  constant  state  of 
emptiness  ami  non-use,  it  may  in  time  shriuk  and  become  permanently 
diminished  in  l.er),*  its  walls  being  thinned  and  atrophied. 

In  the  61  juent  upon  inflammation  and   hypertrophy  of 

theeonJM  lie  lid  should  be  at  once  replace"  I,  if  we  seethe  case 

sufficiently  early,  and  should  be  retained  in  its  proper  position  by  a 
compress  bandage.  Directions  should  also  be  given  to  the  attendants 
in  cases  of  purulent  ophthalmia,  etc.,  more  especially  in  children, 
immediately  to  replace  the  lid  if  it  becomes  everted  during  the  apnli- 

•n  of  topical  remedies.  If  this  treatment  does  not  suffice,  and  tib 
is  great  hypertrophy  and  proliferation  of  the  conjunctiva,  the  surfs*  < 
the  latter  should  be  touched  with  mitigated  nitrate  of  silver,  the  etf'ect 
of  which  is,  however,  to  be  at  once  neutralized  with  salt   and   wal 
The  conjunctiva   is  then  to  be   freely   scarified,   which  will  generally 
cause  a  considerable  diminution  in  the  size  of  the  lid.    In  some  cast 
is,  however,  neces  or  less  considerable   portion  of 

the  swollen  and  hyperferop*ied  conjunctiva.  If  fchett  remediei  fail,  we 
must  have  recourse  to  operative  interference  ;  but   I  may  kkal 

the  operations   proposed  and   practised  at   different    times   are  far  too 
numerous  to  be  entered  upon  here,  and  I  shall   consequently  confine 
myself  to  a  description  of  those  which  have  been  found  to  be  the  most 
1 1  and  successful,     I  must  state,  however,  that  no  very  definite  or 
iian  be  laid  down  as  to  the  exact  method  1m?i  fop 

we  constantly  meet  with  cases  urn  so  variable  in  degree  and 

it,  that  we  are  obliged  to  U  I  alter  the  n  [.crating, 

in  order  to  adapt  it  bo  the  exigencies  <A'  each  individual  en 

In  the  above  form  of  ectropium,  as  well  as  in  the  sende,  the  best 

t mentis  tl  nation  of  the   palpebral  aperture  by  the  opera- 

tion  of  tarsoraphia,  more   especially     1  if  a  certain  degre 

lengthening  of  tl. 

should   take  the  outer  edges  of  the  li  refinger  and 

thumb,  and  draw  them  somewhat  out  towards  the  external  and 

i  approximate  them  townro-  her  at  this  point,  that 

M  may  be  able  aecur  -timate  the  extent  to  which  the  palpebral 

aperture  should  be  nat:  which  this  narrowing  has  upon 

the  edge  of  the  everted  lid  should  likewise  be   noted,  as  also  the  fact 
whether  the  lid  has  to  be  a  little  raised  or  depressed,  in  order  to  bring 
•      A.  f.  O  "  viii,  I,  06. 
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it  into  a  proper  position.  If  the  puncta  are  erect  or  everted,  they  should 
be  slit  op,  so  as  to  facilitate  the  entrance  of  the  tears  into  the  sac. 

Tarsoraphia,  which  was  first  devised  by  Walther,  is  to  be  performed 
as  follows : — The  operator  having  inserted  a  horn  or  ivory  spatula 
between  the  lids  at  the  outer  canthus,  makes  an  incision  through  the 
Bkin  and  connective  tissue  parallel  to  the  edge  of  the  upper  lid,  and 
about  three-quarters  of  a  line  from  its  margin.  This  incision  is  to  be 
commenced  at  the  outer  canthus,  and  carried  along  the  edge  of  the  lid  to 
a  distance  of  from  If"  to  W  ;  it  is  then  to  be  carried  vertically  down  to, 
and  throagh,  the  anterior  edge  of  the  lid.  This  portion  of  the  lid, 
including  its  cilia,  is  then  to  be  completely  excised  from  this  point  to 
the  outer  canthus,  care  being  taken  that  the  hair  follicles  are  nut 
divided  obliquely,  but  entirely  removed,  otherwise,  they  will  grow  again. 
The  same  proceeding  is  then  to  be  repeated  in  the  lower  lid,  so  that  the 
two  raw  surfaces  of  the  edges  of  the  lids  can  be  accurately  applied  to 
each  other,  and  united  by  two  or  three  sutures.  In  order  still  more  to 
facilitate  the  union,  and  to  give  the  lashes  a  more  perfect  and  favour- 
able inclination.  Von  Graefe*  has  modified  the  operation  in  the  follow- 
ing manner.  He  carries  on  horizontally  the  inner  portion  of  the  vertical 
incision  (which  has  been  made  perpendicularly  through  the  edge  of  the 
lid)  to  the  extent  of  about  1  "r  or  l£"  towards  the  nose,  along  the  pos- 
terior border  of  the  margin  of  the  lip,  and  pares  the  latter  by  removing 
a  small  slip  of  conjunctiva.  This  is  to  be  done  in  each  lid,  the  cilia 
being  of  course  left  at  the  outer  portion  of  this  part  of  the  lid.  In 
those  cases  in  which  there  is  a  considerable  elongation  of  the  edg* 
the  lower  lid,  as  well  as  of  its  cartilage,  an  unsightly  pucker  or  fold  is 
apt  to  be  produced  by  the  sutures  at  the  outer  canthus.  To  obviate 
this,  a  triangular  portion  of  the  substance  of  the  lower  lid  should  be 
excised  near  the  outer  commissure,  the  base  of  the  triangle  being 
turned  towards  the  edge  of  the  lid.  The  operation  of  tarsoraphia  will 
also  be  found  very  useful  in  lagophthalmos  due  to  paralysis  of  the 
portio  dura,  as  well  as  in  that  which  is  sometimes  noticed  after  the  old 
squint  operation. 

For  the  senile  or  spastic  forms  of  ectropium,  tarsoraphia  will  be 
found  greatly  preferable  to  the  operation  of  Adams,  which  consists  in 
the  removal  of  a  triangular,  V-shaped  piece  from  the  whole  thickness 
of  the  lid,  the  base  of  the  triangle  being  turned  towards  the  margin  of 
the  latter,  and  the  apex  towards  the  cheek.  The  edges  of  the  wound 
are  then  to  be  brought  accurately  together  by  sutures,  one  of  which 
should  be  inserted  close  to  the  margin  of  the  tarsus,  so  that  the 
lips   of   the  wound    may  be    brou-  closely  together   at    this 

point.     The  chief  disadvantage  of  this  operation  is,  that  when  it  is 
done  near  the  central  part  of  the  lid,  it  shortens  the  edge  of  the  latter 
•     A.  f.  0.,°  if,  2.  201, 
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without  elevating  it  at  the  outer  canthns,  hence  it  is  closely  pressed 
against  the  eyeball,  which  may,  moreover,  be  somewhat  irritated  by  th© 
pucker  or  fold  to  which  the  cicatrix  gives  rise.  If  this  operation  is 
adopted,  it  should,  therefore,  be  performed  close  to  the  outer  canthns, 
as  this  tends  to  elevate  the  edge  of  the  lid  at  thiB  poiot. 

We  have  now  to  turn  our  attention  to  those  cases  in  which  a  partial 
or  complete  ectropium  is  due  tn  a  cicatrix,  which  is  situated  at  a  short 
distance  from  the  edge  of  the  lid,  and  causes  ©version  of  the  latter  by 
traction. 

Very  numerous  operations  have  been  devised  to  remedy  this  defect, 
of  which  I  shall  only  mention  those  of  Wharton  Jones  (sometimes  also 
termed  Sanson's  operation),  Dieffenbach,  and  Von  Graefe,  for  they  are, 
I  think,  the  most  generally  useful  and  successful. 

Mr.  Wharton  Jones  a  ■  ,  is  to  be  performed  in  the  following 

manner:* — $t  The  eyelid  is  set  free  by  incisions  made  in  such  a  way, 
that  when  the  eyelid  is  brought  back  into  its  natural  position,  the  gap 
which  is  left  may  be  closed  by  bringing  its  edges  together  by  sutures, 
and  thus  obtaining  immediate  union,  Unlike  the  Celsian  operation, 
the  narrower  the  cicatrice  the  more  secure  the  result.  The  flap  of  skin 
embraced  by  the  incisions  is  not  separated  from  the  subjacent  parts ; 
but  advantage  being  taken  of  the  looseness  of  the  subcutaneous  cellular 
tissue,  the  flap  is  pressed  down  wards,  t  aJid  thus  the  eyelid  is  set  free. 
The  success  of  this  operation  depends  very  much  on  the  looseness  of  the 
cellular  ti-sne.  For  some  days  before  the  operation,  therefore,  the 
skin  should  be  moved  up  and  down,  in  order  to  render  the  cellular 
tissue  more  yielding." 

In  Figs.  112  and  113  the  method  of  performing  this  operation  upon 
the  lower  eyelid  is  illustrated,  A  horn  spatula  having  been  inserted 
beneath  the  lower  lid,  so  as  to  render  this  tense,  two  straight  incisions 
are  to  be  made  from  the  edge  of  the  lid,  in  such  a  manner  that  they 
converge  towards  each  other,  and  meet  at  such  a  distance  below  the 
lid,  that  the  cicatrix  is  completely  included  within  the  triangular  flap 
thus  formed.  The  flap  is  then  to  be  pressed  upwards,  so  as  to  bring 
the  edge  of  the  Hd  into  its  normal  position,  and  all  the  opposing  bridles 
of  cellular  tissue  are  to  be  divided,  without  however  dissecting  off  the  flap 
from  the  subjacent  parts,  except  perhaps  very  slightly  at  the  periphery. 
The  edges  of  the  wound  existing  below  the  apex  of  the  flap  are  next 
to  be  closely  united  by  two  common  or  twisted  sutures  (Fig.  113), 
and  then  the  two  edges  of  the  flap  are  to   be  accurately  united  by 


•  Vide  Mr.  Wharton  Jones,  **  Treatise  on  Ophthalmic  Medicine  and  Burger/,** 
p.  627. 

t  Mr.  Jones  is  here  describing  the  method  in  which  the  operation  ti  to  bo  per- 
formed  on  the  upper  lid ;  in  the  lower  Ud,  of  course,  the  flap  would  be  pressed 
upwards,  and  the  natural  position  of  the  edge  of  the  lid  would  be  thus  regained. 
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Fig.  114. 


brought,   the 
shorten    the 


sutures,  which  aro  to  be  applied  fast  at  the  vertical  incisions,  commenc- 
ing at  their  lower  extremity  The  bwtS  upper  angles,  which  now  pro- 
ject considerably  above  the  upper  margin 
of  the  opposite  edge  of  the  wound,  should 
next  be  sufficiently  bevelled  ofl',  and  this 
is  best  done  by  making  a  somewhat  bost 
incision    (B   7?)    WOO*  0  in 

then  to  be  drawn  up  and  united  to  D. 
The  effect  of  this  bent  incision  (B  B) 
is  twofold,  viz.,  it  shortens  tlie  edge  of 
the    lid,     and  the    flap.       The 

closer  to  tlui  edge  of  tin?  lid  that  the  point  0 
less  does  it  elevate  the  flap,  but  the  more  does 
edge  of  the  lid.  Whereas,  iho  closer  the  point  0  lies  to  the  vertical 
incision,  the  more  is  the  flap  elevated,  ami  the  less  is  the  edge  of 
the  lid  shortened.  The  more  exact  measurements  as  to  the  size 
of  the  incisions,  etc,  can  only  be  determined  during  the  per- 
formance  of  the  operation,  more  especially  the  adaptation  of  the  flap  in 
its  new  position,  as  we  must  Bhape  and  modify  them  according  to  cir- 
cumstances. Indeed  this  holds  good  in  all  plastic  operations.  Finally, 
horizontal  wound  is  to  be  closed  with  sutures,  and  in  such  a  manner 
that  the  latter  include  broad  prut  ions  of  skin,  but  only  narrow  ones  of 
conjunctiva  ;  as  this  is  more  favourable  for  the  subsequent  fastening 
of  the  flap,  for  the  different  threads  of  the  sutures  are  to  be  tolerably 
tightly  tixed  to  the  forehead.  A  firm  compress  bandage  is  to  be 
applied  during  the  first  twenty-four  hours.  Von  Graefehas  found  this 
operation  much  more  successful  than  that  of  Diefl'eubaeh.* 

In  those  instances  of  eotropiam  in  which  extensive  cicatrices  involve 
a  considerable  portion,  or  even  the  whole  thickness  of  the  lid,  as  often 
occurs  in  caries  or  necrosis  of  the  bone,  or  in  cases  of  cancer,  etc., 
of  the  lids,  it  may  be  necessary  completely  to  excise  the  affected  port  \ 
and  to  fill  up  the  wound  by  transplanting  a  flap  taken  fiom  the  adjacent 
integuments.  This  operation  of  making  a  new  eyelid  is  termed  blepha- 
roplasty,  and  very  numerous  modi  float  ions  of  it  have  been  from  time  to 
time  devised  ;  Di<  and  Fricke  having  been  amongst  the  first  to 

practise  it.  The  flap  is  sometimes  taken  from  the  temple  and  forehead, 
in  other  cases,  from  the  cheek  or  side  of  the  nose,  according  to  the  Bize 
and  position  of  the  cicatrix  or  growth  which  is  to  be  excised.  The  flap 
has  even  been  formed  from  the  back  of  the  hand.t  I  shall,  however, 
only  describe  a  few  of  the  more  important  and  most  generally  successful 
modes  of  operating,  which  will  suffice  to  illustrate  the  principles  that 
should  guide  us,  but  the  details  of  which  must  be  modified  and  altered 

•  "A.  t  0.t"  x,  2,  2M>.  i  Vide  Wharton  Jonet,  loc.  cit.,  p.  638. 
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liberate  the  lid,  which  is  then  to  be  drawn  into  its  normal  position* 
The  extent  and  shape  of  the  wonnd  which  is  thus  made,  are  to  be 
estimated  with  as  much  accuracy  as  possible,  and  a  corresponding  flap 
{A%  Fig.  115)  is  then  to  be  dissected  from  the  skin  of  the  temple.     For 

Fig.  116. 


Alter  Stcllwag. 

stated  above,  the  size  of  this  flap  should,  however,  be  somewhat 
larger  than  the  wonnd  into  which  it  is  to  be  fitted.  When  the  flap  has 
been  carefully  dissected  off,  so  that  only  its  base  remains  standing,  it  is 
to  be  twisted  somewhat  npon  itself,  fitted  into  the  wound,  and  carefully 
fastened  there  by  numerous  fine  sutures ;  the  incisions  in  the  temple 
being  closed  in  the  same  way. 

In  Fig.  116  is  shown  the  method  of  fastening  a  flap  which  has  been 
dissected  out  from  the  temple  into  a  wound  in  the  lower  eyelid. 

Dietfenbaoh  made  three  incisions,  which  formed  an  equilateral 
triangle,  and  included  the  cicatrix;  the  one  incision  being  carried 
parallel  to,  and  somewhat  below,  the  margin  of  the  lower  lid,  Fig.  117 
He  then  excised  the  portion  included  within  the  triangle,  and  next 
dissected  an  oblong  flap  of  skin  (Fig.  117  A)  from  the  parts  imme- 
diately adjacent  to  the  wound,  and  shifted  it  laterally  into  the  latter, 
retaining  it  in  this  position  by  Butures  (Fig.  118). 

iC  the  margin  of  the  lid  is  implicated  in  the  disease,  it  must  also  be 
included  in  the  part  which  is  excised ;  and  the  upper,  horizontal  in- 
cision of  the  new  flap  should  then  be  made  somewhat  longer,  so  that 
this  portion  of  the  flap  may  form  the  edge  of  the  lid. 

Knapp  has  described*  an  ingenious  modification  of  blcpharoplnsty, 
performed  by  him  in  a  case  in  which  a  cancerous  tumour  occupied  the 

•  -A.  t  0.,H  xiii,  I.  IBS. 
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inner  two-thirds  of  the  lower  hd  (including  its  edge),  extending  some, 
what  beyond  the  inner  angle  of  the  eye,  and  involving  the  skin  of  the 
nose  to  an  extent  of  from  2*"  to  8'".  As  the  fiap  is  apt  to  contract 
when  it  is  made  with  its  base  downwards,  and  may  thus  give  rise  to 
ectropium,  Dr.  Knapp,  at  the  suggestion  of  Dr.  Fritz  Pagenstecher, 
operated  in  the  following  manner  :— He  included  the  tumour  between 
straight  incisions  (which  were  carried  well  into  the  healthy  tissue). 
After  the  morbid  growth  had  been  thoroughly  removed,  he  prolonged 
the  internal  horizontal  incisions  towards  the  nose,  and  thus  prepared  a 
square,  horizontal  fiap  at  this  point.  He  then  made  (in  the  prolonga- 
tion of  the  palpebral  aperture)  an  incision  from  the  outer  canthus 
slightly  upwards  into  the  skin  of  the  temple ;  and  next  a  second  in* 
cision,  which  was  at  first  a  straight  prolongation  of  the  lower  edge  of 
the  wound,  but  was  then  somewhat  arched  downwards  on  to  the  cheek, 
the  concavity  looking  downwards.  The  long  flap  thus  formed,  and 
which  increased  considerably  in  width  towards  its  base,  was  then  dis- 
sected off  from  the  subjacent  tissue,  drawn  forwards,  and  its  inner 
angle  united  by  twisted  sutures  to  the  vertical  edge  of  the  nasal  flap. 
Both  flaps,  though  rather  tightly  stretched,  entirely  covered  the  wound, 
and  formed  a  very  successful  artificial  lid.  The  external  fourth  of  the 
latter,  which  had  remained  standing,  now  formed  the  most  internal 
portion.  The  edges  of  the  wound  were  then  carefully  united  by  very 
numerous  sutures,  and  a  compress  bandage  applied  for  48  hours. 
Perfect  union  resulted,  and  the  patient  was  discharged  14  days  after- 
wards, completely  cured.  The  palpebral  aperture  was  slightly  (about 
2'')  diminished  in  length,  but  could  be  easily  and  perfectly  opened  and 
closed  by  the  action  of  the  upper  lid.  The  lower  lid  was  closely  applied 
to  the  globe,  and  Knapp  states  that  this  was  one  of  the  most  successful 
cases  of  hlepharoplasty  with  which  he  has  met.  In  cases  in  which  we 
unite  the  opposite  edges  of  two  flaps,  care  must  always  be  taken  to 
allow  a  sufficient  amount  of  skin,  so  as  to  permit  of  a  certain  degree  of 
contraction  and  gaping  of  the  edges  of  the  flaps,  in  case  that  they 
should  not  unite  by  first  intention,  which  is  not  unlikely  to  occur. 

In  those  cases,  in  which  cicatrices  or  cancerous  growths  implicate 
the  inner  or  onter  canthus,  and  to  a  small  extent  the  opposite  edges  of 
the  two  lids,  the  flap  which  is  to  cover  the  wound  may  be  taken  from 
the  skin  of  the  nose  or  the  temple,  according  to  the  situation  of  the 
disease.  In  such  instances,  the  following  operation,  devised  by  Hasner, 
will  be  found  useful : — If  the  morbid  growth  be  situated  at  the  outer 
canthus,  and  implicates  to  a  certain  extent  the  edges  of  the  upper  and 
lower  lidT  the  tumour  ib  to  be  included  above  and  below  between 
elliptical  incisions,  which  should  be  laid  well  in  the  healthy  integument. 
The  line  of  junction  of  these  two  incisions  should  then  be  slightly 
prolonged  outwards,  and  a  sufficiently  large  flap  be  excised  from  the 
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temple.  The  upper  extremity  of  this  flap  is  to  be  bifurcated,  au  «u» 
to  fit  easily  into  the  wound  made  in  the  edges  of  the  lid  at  the  outer 
canthus.  If  the  disease  is  situated  at  the  inner  canthus,  the  flap  should 
be  taken  from  the  side  of  the  nose. 

If  the  cicatricial  adhesions  are  narrow  and  not  very  firm,  it  may 
suffice  to  divide  them  subcutaneeusly,  and  thus  to  liberate  the  lid,  and 
allow  it  to  assume  its  normal  position. 


15.— INJURIES,  WOUNDS,  ETC.,  OF  THE  EYELIDS. 


Ecchymotis  of  the  eyelids  is  of  frequent  occurrence,  being  chiefly  th< 
consequence  of  a  severe  blow  or  fall  upon  the  eye,  and  is  hence  oft< 
met  with  in  pugilistic  encounters.  It  is  due  to  a  sanguineous  effusion 
into  the  areolar  tissue  of  the  eyelids,  which  gives  rise  to  a  dark,  livid 
discolouration,  commonly  termed  a  "  black-eye.1'  As  a  rule,  it  occurs 
within  a  few  hours  after  the  accident;  it  may,  however,  come  on  at 
once,  the  discolouration  extending  from  the  eyelids  to  the  neighbour- 
ing parts.  These  facts  distinguish  this  form  of  ecchymosis  from  that 
which  is  due  to  a  counter- fracture  of  the  orbit,  for  then  the  reverse 
obtains,  the  discolouration  shows  itself  after  a  much  longer  interval,  and 
gradually  extends  to  the  eyelids.  Together  with  the  effusion  of  blood 
itij<«  tlu-  mvubr  tissue  of  the  lids,  there  is  often  much  serous  infiltration 
and  swelling  of  the  latter  and  of  the  surrounding  parts,  the  lids  being 
perhaps  so  swollen  that  the  eye  is  firmly  closed.  The  discolouration  is 
I  dark  and  livid,  but  gradually  undergoes  various  changes  of  tint, 
turning  bluish-red,  green,  yellow,  etc.  A  black  eye  generally  disappears 
I  or  three  weeks'  time,  but  the  absorption  of  blood  maybe  acceh 
1  by  various  local  remedies.     Directly  after  the  injury,  compn 

ild  be  applied,  and  very  frequent 
ehangetl.  being  retained  in  position  by  a  firm  bandage.  This  application 
of  u  <  ress  tends  greatly  to  limit  the  effusion  of  blood, 

ab*.  f  tin-  latter  is  subsequently  much  hastened  by  the 

application    of    a    firm    bandage,    together   with   which 
rating  lotion  .should  be  employed.     Of  the  two,  the  bandage 

found  to  render  the  greater  service  in  accelerating  the 

lbs*  The  tincture  of  arnica   has  long   enjoyed  a  great  and 

•ial  reputation  for  curing  black  eyes.     It  should  be  employed  as  a 

m  (Tr  Arnica?.  Mont.  3ij.  ad.  Aq.  Dist.,  or  Mist.  Camphor  Jiv).  A 

press  of  but  is  to  be  soaked  in  this,  and  applied  to  the  lids  by  a 

firm  bandage.   Tbe  following  formula,  recommended  by  Mr.  Law  son,  is 

tlso  ft  very  good  one  :— $  Tr*  Arnic.  Mont.  Jiv ;  Liq.  Ammcn.  Acet.  j|j ; 

6p>  Br*  Mist.  Camph.  ad.  Jviii.  M.  f.  lotio.     A  poultice  of 

bryony -root  it  likewise  much  in  vogue  amongst  the  public    The 
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swollen  parts  should  never  be  pricked  or  punctured,  as  this  tends  to 
produce  suppuration  and  crysipr 

II    'i mh  of  tl,  vary  in  danger  according  to  their  situation 

and  extent,  and  according  to  the  fact  whether  tliey  mv  simply  incised, 
or  ft]  ured,  and    accompanied   perhaps   b\  ;tble  brul 

and  contusion  of  the  parts.  If  the  incision  is  snpeHiciaJ  and  horizontal, 
and  has  only  divided  the  skin  and  |  few  of  the  fibre*  of  the  orbicularis, 
it  will  boos  heel  by  first  intention,  if  tin  the  wound  are  bronj 

together  by  sutares  and  strips  of  plaster,  and   little,  if  any,  mark  will 
be  left  behind      I>nt  when  the  wound  is   extensive  and  has  penetrated 
deeply  into    the    upper    lid,  implicating    perhaps    the    eurtd: 
dividing  the  fibres  of  the  levator  palpebrte,  its  consequences  are  much 
more  serif  us.      EPof  not  only  may  it    produce  a  considerable  degn 
ptosis,  but,  on  account  of  the  suppuration  which  may  supervene,  c 
traction  and  shrinking  of  the  r  Ha  may  ensue,  and  g»ve  rise  to 

a  severe  and  obstinate  ectropium.      If  the  en  t  may  divide 

the  tarsal  edge  of  the  lid,  splitting  it  up  and  laying  it  open  to  a  more  or 
less  Considerable  extent,  thus  giving  rise  to  an  unsightly  >lo- 

boma.    It"  the  rent  is  ritented  near  the  inner  eng  may 

divide  the  canaliculus,  and  tear  it  away  from  the  punctual  laerymale. 
In  a  small  punctured  wound,  flic  danger  is  but  slight,  if  it  is  confined  to 
the  eyelid  and  has  not  extended  into  the  oil.it  or  injured  the  eyeball. 
otherwise,  it  may  produce  more  or  Ken 

globe  has  been  injured,  serious  cons*  -e,  and  the  eye  be 

perhaps  com|  [f  the  wound  or  tear  in  the  eyelid  i 

accompanied  by  s  <n  of  tin  ,s   much 

danger  of  suppuration  or  c  ughing  setting  in.     ^  f  the 

ids  implicating  the  infra-orbital  nerve  have  been  m  luce 

amaurosis,  which  was  termed  sympathetic.  The  cases  of  this  kind 
\n  liich  have  been  narrated.  r,  before  the  dis< 

w phthalmoscope,  and  h»  Litton  of  the  fundus  o< 

was  not  known . 

Lndeof  the  skin  of  the  eyelids  should  bf  bronghf  I 

Oier  with  fine  sutures  and  strips  of  plaster,  the  perl  being  kepi  0  ft] 
and  by  the  application  of  I   motet  compress  and  a  bandage. 

K\  en  w\  i  'und  extends  deeply  into  the  tissue  of  ti 

s    much   i  tier  to  u  Igee  by 

sutures  than  to  have  it  to  heal  by   granulation,  ii  re  ft 

more  or  less  considerable  loss  of  substan  la- 

ments, and  very    probably  ectropium.      If  the   tarsal  ed 
divided  by  a  of  the  gup  should  be  very  carefully 

brought  together,  and  maintained  in  accurate  apposit  ion  by  the  in  serf 
of  01  I  sutures.     One  suture  should  always  be  applied 

as  dose  as  possible  to  the  edge  of  the  lid,  so  that  the  margin  of  the 

3   D 


ETC.,  OF  THE  EYELIDS. 


771 


developed,  and  the  latter  more  prominent. 
r,  occur,  an  elliptical  fold  of  skin  (the  siie  of 
amount  of  effect  which  we  desire  to  produce) 
ie  upper  portion  of  the  nose.     The  edges  of  the 
Bewhat  dissected  up,  so  that  they  may  bo  the  more 
pd,  and  the  lips  of  the  wound  closed  with  sutures. 
isure  of  the  eyelid  is  a  congenital  deformity,  which 
fcurrence,     It  is  sometimes  associated  with  cleft  palate, 
Soma  of  the  iris  and  choroid,  dermoid  tumour  on  the 
Other  arrests  of  development.    The  fissure  may  bo  confined 
id,  or  be  present  in  both ;  or  again,  a  double  cleft  may  exist, 
fesures  being,  perhaps,  close  to  each  other,  and  connected  by 
intervening  bridge.     It  occurs  most  frequently  in  the  upper 
iz#  has  recorded  a  case  in  which  there  was  coloboma  of  both 
lids,  with  cutaneous  freetia  arising  from  the  cornea,  and  running 
rh  the  fissure  into  the  skin  of  the  forehead.     To  cure  this  condi- 
edges  of  the  coloboma  should  be  pared,  and  then  accurately 
raght  together  by  fine  twisted  sutures,  which  should  pass  through 
cartilage,  the  one  suture  being  quite  olosely  applied  to  the  free 
edge  of  the  lid,  bo  that  the  lips  of  the  cleft  may  here  be  very  evenly 
and  accurately  united. 

•  "A.f.  O./'rfr,  2,146. 
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bones  of  the  nose  become  more  developed,  and  the  latter  more  prominent. 
If  this  should  not,  however,  occur,  an  elliptical  fold  of  skin  (the  size  of 
which  must  vary  with  the  amount  of  effect  which  we  desire  to  produce) 
is  to  be  excised  from  the  upper  portion  of  the  nose.  The  edges  of  the 
wound  should  be  somewhat  dissected  up,  so  that  they  may  be  the  more 
readily  approximated,  and  the  lips  of  the  wound  closed  with  sutures, 

Coloboma  or  fissure  of  the  eyelid  is  a  congenital  deformity,  which 
is  but  of  rare  occurrence,  It  is  sometimes  associated  with  cleft  palate, 
hare-lipy  coloboma  of  the  iriB  and  choroid,  dermoid  tumour  on  the 
cornea,  and  other  arrests  of  development.  The  fissure  may  be  confined 
to  one  eyelid,  or  be  present  in  both ;  or  again,  a  double  cleft  may  exist, 
the  two  fissures  being,  perhaps,  close  to  each  other,  and  connected  by 
a  small  intervening  bridge.  It  occurs  most  frequently  in  the  upper 
lid,  Manz*  has  recorded  a  case  in  which  there  was  coloboma  of  both 
upper  lids,  with  cutaneous  fraena  arising  from  the  cornea,  and  running 
through  the  fissure  into  the  skin  of  the  forehead.  To  cure  this  condi- 
tion, the  edges  of  the  coloboma  should  be  pared,  and  then  accurately 
brought  together  by  fine  twisted  sutures,  which  should  pass  through 
the  cartilage,  the  one  suture  being  quite  closely  applied  to  the  free 
edge  of  the  lid,  so  that  the  lips  of  the  cleft  may  here  be  very  evenly 
and  accurately  united. 

•  "  A.  f.  O.,"  xIt,  2,  146. 
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Figs.  11  and  12. 

Atrophy  of  the  Optic  Nerve  (p.  408). 

Fig.  11  stows  the  appearances  presented  by  atrophy  of  the  optic 
nerve  in  a  patient  affected  with  loco-motor  ataxy.  The  disc  is  slightly 
excavated  and  of  the  peculiar  bluish  mottled  tint,  so  frequently  ob- 
served in  the  atrophy  dependent  upon  spinal  disease.  The  arteries  are 
small  and  attenuated.  Fig.  12  represents  a  case  of  white  atrophy  after 
meningitis.  The  disc  is  very  white,  and  faintly  cupped.  The  arteries 
are  mnch  diminished  in  calibre,  and  some  of  the  veins  (as  some  of  those 
in  Fig.  11)  show  a  well-marked,  whifce  streak  along  their  margin,  which 
is  due  to  sclerosis  of  the  tunica  adventitia. 


Figs.  13  and  14. 
Optic  Neuritis  (p.  39G). 

In  Fig*  13  is  represented  the  swollen  and  enlarged  papilla  con- 
sequent upon  optic  neuritis,  the  opacity  of  the  disc  being  dense  and 
markedly  striated.  The  retinal  veins  are  enlarged  and  tortuous,  the 
arteries  diminished  in  size,  and,  here  and  there,  hidden  by  the  exuda- 
tion. Fig.  14  shows  the  condition  of  the  same  optic  nerve  two  years 
later,  when  consecutive  atrophy  had  supervened.  The  uniformly  opaque 
tint  of  the  disc,  as  well  as  its  somewhat  undefined  margin,  help  to  dis- 
tinguish it  at  a  glance  from  the  progressive  form  of  atrophy  (Fig.  12). 
Moreover,  although  the  veins  are  less  dilated  than  in  Fig.  13,  they  yet 
retain  a  certain  degree  of  tortuosity. 


Figs.  15  and  16. 

Glaucomatous  excavation  of  the  Optic  Nerve  (p.  413). 

In  these  two  figures  are  observed  different  degrees  of  glaucomatous 
excavation.  Both  present  all  the  characteristic  features  of  this  disease, 
but  in  Fig.  15  they  are  less  marked  than  in  Fig.  16,  in  which  the  cap 
is  much  deeper  and  more  abrupt.  In  each  case,  the  disc  is  surrounded 
by  a  pale  light  girdle,  its  colour  is  much  darker  at  the  periphery  than 
in  the  centre,  and  the  retinal  vessels  are  more  or  less  considerably  bent 
or  interrupted  at  the  edge  of  the  papilla. 
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Abscess  of  cornea,  104. 

lachrymal  mo,  658. 

orbit,  673. 

frontal  linns,  707. 

Abscision,  operation  of,  144. 
Absorption,  cure  of  cataract  by,  280. 
Accommodation,  nature  of,  584. 
action  of  atropine  upon,  170. 

-  action  of  Calabar  bean  upon,  680. 

mechanism  of,  587. 

negative,  589. 

-  paralysis  of,  579. 
— —  range  of,  540. 

binocular  range  of,  642. 

negative  range  o&  648. 

Acne  ciliaris,  728. 

Acuteness  of  vision,  modes  of  estimating, 

4. 
Aegilops,  719. 
Agnew,    Dr.,  operation    for    secondary 

cataract,  292. 
Albuminuria,  a  cause  of  retinitis,  354. 

a  cause  of  amblyopia,  869,  489. 

AUbutt,  Dr.,  on  optic  neuritis,  397. 
on  the  state  of  the  optic  nerve  in 

the  insane,  429. 
AUhaus,  Dr.,  on  electrolysis,  740. 

on  locomotor  ataxy,  483. 

Amaurosis,  420. 

simulation  of,  447. 

Ametropia,  537. 
Amblyopic  affections,  420. 
Amblyopia,  434. 

-  ex  anopsia,  439,  619. 

anaemic,  434. 

from  blood  poisoning,  434. 

congestive,  486. 

-  from  paralysis  of  retina,  440. 
— —  potatorum,  436. 

saturnina,  438. 

from  tobacco,  487. 

-  transitory,  434. 

uremic,  439. 

from  non-use,  439,  619. 

Ankyloblepharon,  85. 
Anchylops,  719. 

Anderson,  Dr.  McCall,  on  eosema  of  lid, 

727. 
Aneurism  of  the  orbit,  701. 
by  anastomosis,  in  orbit,  701. 


Aneurism,  by  anastomosis,  of  eyelids,  789. 

of  central  artery  of  retina,  708. 

Anterior  chamber,  changes  in  the  con- 
tents of,  etc.  192. 

cysticerei  in,  198. 

foreign  bodies  in,  198. 

Anthrax,  of  the  eyelids,  721. 

Aphakia,  678. 

Aqueous  humour,  cure  of  cataract  by 
repeated  evacuation  ot,  289. 

AquO'CapsuUtis,  166. 

Arcus  senilis,  134. 

Arlt,  Prof.,  on  cause  of  pterygium,  79. 

on  operation  for  entxopium,  749. 

Artificial  eye,  mode  of  insertion,  715. 

leech,  14. 

Asthenopia,  due  to  hypermetropia,  660. 

-  muscular,  642. 

retinal,  560. 

Astigmatism,  563. 
acquired,  673. 

compound,  670,  576. 

congenital,  672. 

diagnosis  of,  568,  667. 

irregular,  666,  577. 

mixed,  670,  575. 

regular,  666,  678. 

simple,  670,  674. 

ophthalmoscopic  diagnosis  of,  570. 

treatment  o£  by  cylindrical  lenses, 

673. 
Ataxy,  locomotor,  a  cause  of  amaurosis, 

428. 
Atresia  of  the  lachrymal  puncta,  656. 
Atrophy  of  the  optic  nerve,  408. 

of  the  retina,  394. 

Atropine,  action  of,  on  the  acoommoda- 
.  tion,  170. 

on  the  iris,  170. 

anomalous  effects  of,  98 — note. 

idiosyncrasy  against,  98— note. 

in  iritis,  162. 

necessity  of  its  being  pure,  98— 

note. 

poisoning  by,  165. 

Aut-ophthalmoscope  of  Giraud  Teulon. 

314. 
Axes,  secondary  of  lenses,  627. 
Axis,  optic,  631. 
or  turning,  590. 
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Bowman*  *,  Mr.,  suction  syringe  for  c»U- 

raet,  288. 

Bader,  Mr,,  on  inoculation,  66. 

Bowman,  Mr.,  on  strabismus,  615. 

■  on  syndeetomy,  65 — note. 

sympathetic  ophthalmia,  21  L. 

Bandage* ;  different  forma  of,  12. 

on  estimating  the  degree  of  tension 

compress  bundle  in  corneitis,  1 10. 

be  .-;.«-.  :t, 

Bandaqpx,  Von  Graefe's,  14. 

Brach  ametropia,  536. 

Liebreieli'nt  13. 

Broadbent,   Dr.,  OB  treatment  of  cancer 

Basrdowii,  Morbus,  680. 

by  injection  of  acetic  acid,  668, 

Beale*s,  I                                       HO. 

Busch,  Dr.,  on  tubercle*  in  the  choroid, 

Becker,  Dr.,  on  accommodation  of  the 

472. 

eye,  638 — note. 

BnphthaltM$1  139. 

on  retinitis  leuexemica,  361. 

Buys,  Dr.,  on  use  of  acetate  of  lead  in 

Bell,  Dr.  Joseph,  on  aneurism  of  orbit, 

703. 
Belladonna  ointment,  23. 

granular  ophthalmia,  63. 

Benedikt,  Dr.,  on  electricity,  609. 

c. 

Bergmann,  Dr.,  on  retinitis  albuminuric*, 

103. 

Calabar  bean,  action  of,  on  iris,  171. 

Bergeron,  Dr.,  on  treatment  of  epithelial 

ciliary  muscle,  680. 

Calculus  lachrymal.  671. 

Berlin,    Dr.,    on    diphtheritic    coujunc- 

meibomian,  788. 

it,  46. 

Calomel,  insufflation  of,  71. 

on   extirpation   of  lachrymal   sac, 

Canalimli,  division  of,  654. 

■  obstructions  in ,  8 

on  foreign  bodies  in  vitreous,  340. 

O—aflT  of  choroid,  480. 

Binocu/df  ophthalmoscope*,  811. 

of  conjunctiva,  90. 

epithelial,  of  eyelids,  736. 

vision,   mode   of    examination   of, 

617. 

of  orbit,  695. 

— —  in  strabismus,  617. 

Canihoplasty,  753. 

Black  eye,  768. 

Canton,  Mr.,  on  arcus  senilis,  135. 

Blenorrha 

Capsule  of  Bonnet,  629. 

of  lachrymal  sac,  661. 

Tenon,  88 

Blepharitis  marginal?*,  725. 

Capillar  cataract,  239. 

Blepharo -adenitis,  726. 

■ anterior,  240. 

Btepharophimosis,  65,  753. 

posterior,  235. 

Carbuncle  ol  the  eyelids,  721. 

Blepharoplastg,  763. 

Blepharospasm,  743. 

Cardinal    point*    111    diagrammatic   eve, 

Blood  effused    into    anterior    chamber, 

532. 

192. 

Caries  of  the  orbit,  678. 

—  choroid,  485. 

Carter,  Mr,,  on  injuries  of  orbit,  712. 

conjunctiva,  02. 

on  compound  object  lens,  318. 

— —  — —  eyelids,  714. 

Cartilaginous  tumours  of  orbit,  690. 

orhii.  7 

Cataract,  [etiology  of,  226. 
— —  diagnosis  of,  229. 

retina,  350,  306. 

vitreous,  humour,  332. 

symptoms  of,  229. 

Bohtn,  Dr,t  uu  iiystnirinus,  611. 

anterior  capsular,  240. 

Bonnet,  capsule  of,  8S8, 

BorelU'**  Dr.,  operation  for  staphyloma, 

black,  235. 

capsular,  239. 

117, 

— —  congenital,  230. 

Bowman,  Mr.,  on  aneurism  of  the  orbit, 

corner.  1,  . 

70 1. 

-  diabetic,  226. 

on  astigmatism,  571. 

lamellar  or  zonular,  230. 

on  couical  cornea,  135. 

Morgagnian,  237. 

on  treatment  of  capsular  opacities, 

nuclear  or  hard  senile,  234. 

by  two-needle  operation,  291. 

posterior  capsular,  (polar),  235. 

on  excision  of  pupil,  203. 

pyramidal,  2  41. 

on  biHWM  sorter,  723. 

secondary,  289. 

on  iridectomy,  185. 

— - —  siliculose  or  chalky,  234, 

on  treatment  of  obstructed  ducts, 

traumatic,  237. 

BM, 

■  treatment  of,  by  division  or  solu- 

 on   treatment  of  detached  retina, 

tion,  WO. 

379. 

by  flap  e^                 247. 

— —  on  scoop  extraction  of  cataract,  270. 

witl                     ,262. 

k4m%            *. 

B^M 

V 
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Cataract,  by  Von  Graefe's    extraction, 

271. 

— by  linear  extraction,  265. 

bv  repeated  paracentesis  cor- 

"neae,  289. 

by  inclination  or  couching, 

280. 

by  scoop  extraction,  270. 

by  suction,  286. 

by  removal  of  lens    in    its 

capsule,  263. 

for  lamellar,  283. 

for  traumatic,  285. 

by  Weber's  operation,  268. 

secondary,  operations  for,  289. 

Catarrhal  ophthalmia,  18. 
Cat's-eye,  amaurotic,  388. 
Catoptric  test,  229. 

Caustic*,  on  the  use  of,  in  purulent  oph- 
thalmia, 3k 
Caustic  mitigated,  on  use  of,  35. 
CeUutitis  of  the  orbit,  673. 
Charpie,  18 — note. 
Chalazion,  732. 
Chemosis,  20. 

Chlorine  water,  use  of,  66,  65. 
Cholesterine  in  vitreous  humour,  338. 
Clover's,  Mr.,  chloroform-apparatus,  263. 
Choroid,  diseases  of,  450. 

cavernous  sarcoma  of,  481. 

— —  carcinoma  of,  480. 

—  colloid  disease  of,  470. 

coloboma  o£  482. 

■^—  detachment  of,  486. 

—  formation  of  bone  in,  481. 
— —  haemorrhage  from,  485. 

—  hyperemia,  of,  450. 

myoma  of,  481. 

rupture  of,  483. 

—  sarcoma  of,  476. 

tubercles  of,  471. 

tumours  of,  474. 

Choroiditis,  areolar,  453. 
in  relapsing  fever,  467. 

disseminated  or  exudative,  462. 

serous,  450. 

—  syphilitic,  463. 

—  suppurative,  465. 
Chromhydrosis,  730. 

Ciliary  body,  inflammation  of,  216. 

—  muscle,  affections  of,  679. 
atony  of,  681. 

— — paralysis  of,  679. 

— -  — —  spasm  of,  681. 

nerves,  division  of,  in  sympathetic 

ophthalmia,  215. 
— —  neuralgia,  21. 
region,  injuries  of,  224. 

—  sarcoma  of,  479.  * 

Circles  of  diffusion,  532. 

Cocci**,  Prof.,  compound  object  lens  of, 

318. 
ophthalmoscope  of,  307. 


Coccius,  on  accommodation,  638. — note. 

on  glaucoma,  608. 

Cohn,  Dr.,  on  mica  spectacles,  586. 

— —  on  myopia,  545. 

Cohnheim,  Dr.,  on  tubercles  of  choroid, 

471. 
Coloboma  of  eyelid,  771. 

of  iris,  179. 

of  choroid,  482. 

Colloid  disease  of  choroid,  470. 
Collyria,  mode  of  applying,  18 — note. 
Colour-blindness,  408,  423,  445. 
Compression,  digital,  in  orbital  aneurism, 

705. 
Conical  cornea,  135. 
— -  treatment  of,  by  iridectomy, 

137. 

■ iridodesis,  137. 

-* Von  Graefe's,  138. 

Conjunctiva,  diseases  of  the,  17. 
■      cysts  of,  90. 

cysticercus  in,  90. 

emphysema  of,  93. 

epithelial  cancer  of,  90. 

haemorrhage  into,  92. 

hyperemia  of,  17. 

injuries  of,  86. 

lithiasis  of,  91. 

medullary  cancer  of,  91. 

melanotic  cancer  of,  91. 

nsevi  of,  91. 

oedema  of,  93. 

-  pemphigus  of,  92. 

polypus  of,  88. 

syphilitic  ulcers  of,  91. 

tumours  of,  88. 

Conjunctival  discharge,  contagiousness  of, 

30. 
Conjunctivitis,  catarrhal,  18. 

exanthematous,  74. 

— —  diphtheritic,  43. 

gonorrhoea!,  39. 

-  granular,  48. 

phlyctenular,  69. 

purulent,  24. 

Contusions  of  eyelids,  768. 
Convergent  strabismus,  620. 
Coredialysis,  191. 
Corelysis,  189. 
Corectopia,  180. 

Cornea,  diseases  of,  94. 

abscess  of,  104. 

conical,  135. 

— -r  —  treatment  of,  by  iridectomy, 
137. 

■ by  iridodesis,  137. 

Von  Graefe's,  138. 

fistula  of,  123. 

hernia  of,  116. 

herpes  of,  96. 

injuries  of,  148. 

neuro-paralytic  affection  of,  107. 

opacities  of,  129. 

3  E 
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Ectropium,  Adams'  operation  for,  760. 

Dieffenbach's  operation  for,  762. 

Graefe's  operation  for,  762. 

Hasner's  operation  for,  767. 

Wharton  /ones'  operation  for,  761. 

Knapp's  operation  for,  765. 

treatment  of,    by    blepharoplasty 

(transplantation),  763. 

treatment  of,  by  tarsoraphia,  760. 

Eczema  of  the  lids,  725. 

Ejjfusion,  of  blood,  into  anterior  chamber, 
192. 

into  choroid,  485. 

into  conjunctiva,  92. 

into  eyelids,  714. 

into  orbit,  705. 

— ; into  retina,  350,  366. 

— '■ into  vitreous  humour,  332. 

Egyptian  ophthalmia,  24. 

Electricity,  in  paralysis  of  ocular  mus- 
cles, 609. 

Electrolysis,  702,  740. 

Embolism,  of  choroidal  vessels,  470. 

of  retinal  artery,  383. 

Emmetropia,  536. 

Emphysema  at  eyelids,  717. 

Enchondroma  of  orbit,  692. 

Encysted  tumours  of  orbit,  692. 

Entoptics,  335. 

Entotoa,  vide  Cysticercus  and  Echino* 

COCCUB. 

Entropmm,  751. 

acute  or  spasmodic,  751. 

— —  chronic,  751. 

senile,  751. 

— —  Arlt's  operation  for,  749. 

Author  s  operation  for,  766. 

Graefe's,  753. 

Fagenstecher's,  754. 

Snellen's,  765. 

Streatfeild's,  756. 

Enucleation  of  eyeball,  718. 
Ephidrosis,  729. 

Epilepsy  of  the  retina,  881. 
Epiphora,  653. 
Episcleritis,  70,  219. 
Epithelial  cancer  of  eyelids,  736. 
Erectile  tumours  of  eyelids,  739. 

of  orbit,  701. 

Eruptions,  syphilitic,  of  eyelids,  721. 
Erysipelas  of  eyelids,  720. 
Erythema  of  eyelids,  718. 
Estl&nder,  Dr.,  on  choroiditis  in  relaps- 
ing fever,  467. 
Evacuation  of  aqueous  humour,  119. 
Eversion  of  the  upper  lid,  1. 

—  of  the  eyelids,  756. 
Exanthematous  ophthalmias,  74. 
Excavation  of  optic  noire,  412. 

—  —  atrophic,  418. 

glaucomatous,  418. 

physiological,  412. 


Excision  of  eyeball,  713. 

of  pupil,  203. 

Exophthalmic  goitre,  680. 
Exostosis  of  orbit,  690. 
Extirpation  of  eyeball,  713. 
of  lachrymal  gland,  652. 

of  lachrymal  sac,  670. 

Extraction  of  cataract  in  capsule,  263. 

by  flap  operation,  247. 

by    von  Graefe's  operation, 

271. 

by  linear  incision,  265. 

by  scoop  operation,  270. 

by  suction,  286. 

by  Weber's  operation,  268. 

Eye,  diagrammatic  eye  of  Listing,  532. 

douche,  15. 

general  inflammation  of,  465. 

rupture  of,  224. 

Eyeball,  dislocation  of,  718. 

excision  of,  713. 

Eyelashes,  inversion  of,  744. 
transplantation  of,  748. 

lice  on  the,  729. 

Eyelids,  diseases  of,  717. 

abscess  of,  718. 

anthrax  of,  721. 

contusions  of,  768. 

ecchymosis  of,  768. 

emphysema  of,  717. 

encysted  tumours  of,  732. 

epithelial  cancer  of,  736. 

erysipelas  of,  720. 

erythema  of,  718. 

eversion  of,  756. 

horn  of,  735. 

inflammation  of  edges  of,  725. 

inversion  of,  751. 

nserus  of,  739. 

oedema  of,  717. 

pustule,  malignant,  of,  721. 

tumours  of,  732. 

ulcers,  syphilitic,  at,  721. 

warts  of,  735. 

wounds  of,  769. 


Far  point,  640. 

Farsightedness,  552. 

Fatty  degeneration  of  retina,  357. 

in  retinitis  albuminurica,  857. 

tumours  of  conjunctiva,  88. 

of  eyelids,  732. 

Fibroma  of  eyelid,  735. 

of  orbit,  686. 

Field  at  vision  in  amblyopic  affections, 

421,  427. 
contraction  of,  in  detached 

retina,  376. 
in  retinitis  pigmentosa, 

871. 


INDEX. 


789 


GhUnhagen,  Dr.,  on  infra-ocular  tension, 

610. 
Guthrie,  Mr.,  on  aneurism  of  orbit,  702. 


H. 


Haffmans,  Dr.,  on  glaucoma,  488. 
Hairion,  Dr.,  on  granulations,  62. 
Homer,  Dr.,  on  pterygium,  79. 

on  ectropium,  707. 

Hemorrhage  into  anterior  chamber,  102. 
from  choroid,  485. 

■  into  conjunctiva,  92. 

into  orbit,  705. 

into  retina,  350,  866. 

into  vitreous  humour,  832. 

cerebral,  a  cause  of  amaurosis,  428. 

Helmholtz,  Prof,  on  accommodation  of 

eye,  537. 

-  ophthalmoscope  of,  303. 

on  the  visual  line,  531. 

Hemeralopia,  442. 

in  retinitis  pigmentosa,  371. 

Hemetemesis,  a  cause  of  amaurosis,  434. 
Hemiopia,  422. 

equilateral  or  homonymous,  422. 

temporal,  422. 

Hensen  and    Voelkers,  experiments    on 

accommodation,  538 — note. 
Herpes  of  the  conjunctiva,  69. 
of  the  cornea,  96. 

roster  frontalis,  723. 

Herxenstein,  Dr.,  on  treatment  of  tri- 
chiasis, 747. 

on  stricture  of  lachrymal  passages, 

667. 
Heurteloup,  Baron,  artificial  leech  of,  14. 
Hippel,   Dr.,  on  compound  infra-ocular 

tension,  610. 
Hippus,  173. 

Hirschberg,  Dr.,  on  glioma  retime,  889. 
Hordeolum,  730. 
Horn  of  eyelid,  735. 
Homer,  Dr.,  on  glaucoma,  610. 
Hulke,  Mr.  J.  W.,  on  aneurism  of  orbit, 

704. 

on  colloid  disease  of  choroid,  470. 

— —  on  cysts  in  the  iris,  176. 

on  epithelial  cancer  of  orbit,  700. 

on  diseases  of  frontal  sinus,  707. 

on  glioma  retinae,  392. 

on  optic  neuritis,  404. 

on  sarcoma  of  orbit,  689. 

Hutchinson,  Mr.  Jonathan,  on  syphilitic 

corneitis,  126. 

on  glaucoma,  476. 

on  herpes  zoster,  frontalis,  723. 

on  optic  neuritis,  398. 

on  pyramidal  cataract,  241. 

on  tobacco  amaurosis,  411. 

on  xanthelasma  palpebrarum,  730. 

HyaUtis,  329. 


Hyaloid  artery,  persistent,  343. 
Hydatid*  of  orbit,  693. 
Hydrophthalmia,  139. 
Hypamia,  192. 
Hyperemia  of  conjunctiva,  17. 

of  choroid,  450. 

of  iris,  162. 

of  retina,  345. 

Hyperesthesia  of  retina,  386. 
Hypermetropia,  636,  565. 

absolute,  559. 

acquired,  558. 

facultative,  669. 

latent,  658. 

manifest,  558. 

ophthalmoscopic  diagnosis  of,  656. 

original,  668. 

relative,  659. 

a  frequent  cause  of  asthenopia,  660. 

a    frequent    cause    of  convergent 

squint,  561. 
Hypopyon,  different  origins  of,  104. 


Image,  actual,  of  fundus  oculi,  304, 316. 

virtual,  of  fundus  oculi,  305,  319. 

Infinite  distance,  meaning  of  term,  526. 
Inflammation  of  cellular  tissue  of  orbit, 

673. 

-  of  choroid,  450. 

conjunctiva,  18. 

cornea,  94. 

edge  cf  the  eyelids,  725. 

of  eye  generally,  465. 

of  iris,  162. 

-  of  iris  and  choroid,  194. 

of  lachrymal  gland,  649. 

of  lachrymal  sac,  657. 

of  retina,  347. 

of  vitreous  humour,  329. 

Injection  of  lachrymal  passages,  660. 

sub-conjunctival,  of  salt  and  water 

in  corneal  opacities,  133. 
Injuries  of  tho  ciliary  region,  218. 
of  the  conjunctiva,  87. 

of  the  cornea,  148. 

of  the  iris,  174. 

of  the  lens,  237. 

of  the  lids,  768. 

of  the  orbit,  711. 

of  the  sclerotic,  224. 

Inoculation,  as  treatment  for  pannus,  66. 
Insufficiency  of  internal  recti  muscles, 

642. 
Interval,  focal,  566. 
Intra-ocular  tension,  mode  of  estimating 

degree  of,  2. 

— —  increase  of,  in  glaucoma,  510. 

Inversion  of  lid,  751. 

Iridectomy,  mode  of  proceeding,  181. 

in  lamellar  cataract,283. 
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Lead  .deposit  of,  on  cornea,  131. 
Leared,  Dr.,  on  effect  of  Turkish  bath  on 

cerebral  circulation,  432 — note. 
Leber,  Dr.,  on  colour  blindness,  408,423, 

447- 

on  optic  neuritis,  403. 

—  on  retro-ocular  neuritis,  407. 
on  retinitis  lcucremica,  362. 
-  pigmentosa,  370. 
Lens,  crystalline,  affections  of,  2 

absence  of  (aphakia),  578. 

dislocation  of,  293. 

Lenses,  optical,  properties  of,  599. 

spherical,  526. 

convex,  626. 

-  eoncare,  Bfl 

cylindrical,  673. 

Leptathrij,  671. 
Lcucoma,  129. 

Lice  of  eyelashes,  729. 

Lid*  (see  Eyelids). 

Lime,  effects  of,  thrown  into  eye,  87. 

Licbrewh,  J.)r  .,  on  amaurosis,  421. 

bandage  of,  13. 

on  syphilitic  choroiditis,  453. 

on  cysticercus  in  vitreous,  312. 

on  embolism  of  central    artery  of 

ntina,  383. 

ophtlialmoaeopet  of,  306,  309. 

on   pigmentation   of   optic 

416. 

on  retinitis,  352. 

on  retinitis  leucteuiica,  361. 

on  retinitis  pigmentosa,  372. 

on  operation  for  strabwrnu*, 

i  on  operation  for  re-adjiishnei 

Listing,  Dr.,  diagrammatic  eye  of,  632. 

on  entoptics,  335. 

law  of  692— 

Longsightedness,  552. 


Macula   lutca,  ophthalmoscopic  appear- 
ance of,  321. 
Mackenzie,  Dr.,  on  cellulitis  of  orbit,  674. 
— —  on  ectropiumt  757. 

on  epithelial  cancer  of  lids,  737. 

on  exostosis  of  frontal  irani,  707. 

on  exostosis  of  orbit,  690. 

■  on  malignant  pustule  of  the  lids, 

721. 
Madaroeie,  726. 
Malignant  pustule  of  lids,  721. 
Df  ,  oo  tubercle*  of  el 
>»,   Dr.,  on  granular  ophthalmia, 
48— note. 
Mtiuthnrr,   Dr.,   on  bifurcation  of  optic 
rve  fibres,  419. 
■  on  discoloration  of  opt 

enlargement  of,  7 1 I 
»,  ophthalmia  from. 


Measure,  linear,  of  squint.  596. 
Medullary  carcinoma  of  choroid,  480. 

> —  of  orbit,  696. 

Meibomian  follicles,  obstruction  of,  733. 

glands,  inflammation  of,  726. 

Meissner,  on  neuroparalytic  ophthalmia, 

108. 
Melanotic  cancer  of  choroid,  480. 

cancer  of  orbit,  700. 

Meningitis,  a  cause  of  amaurosis,  426. 
—  cerebro-spinal,  cause  of  panophthal- 
mitis, 467. 

Meric  de  Mr.,  on  syphilitic  mydriasis, 

171. 
Meridian,   vertical,    of  eye,    aetion    of 

several  muscles  on,  689. 
Mesoropter,  muscular,  594. 
forphopsia,  354,  376. 
Meyer,  Dr.,  on  division  of  ciliary  nerves 

in  sympathetic  ophthalmia,  215. 
Mica  spectacles,  586. 
Micropsia,  353. 
Military  ophthalmia,  30. 
Milium,  733. 

dty  of  eve,  range  of,  616. 
Moltuscum  of  eyelids,  734. 
Mooren,  Dr.,  on  cataract,  262. 

on  diphthei  t iritis,  46. 

on  hypeni'sthesta  of  retina,  387. 

on  sympatljctii  ophthalmia,  210. 

on  MaogieotNU  of  iris,  177. 

Morphia,  subeutu  of,  in 

poisoning  by  atropine,  165. 
M&ser  on  perimcT- 

Mass,  Mr.,  on  purulent  ophthalmia,  35, 
Mucocele,  601. 
Mailer,    Prof    It  >n    capsular 

cataract,  239. 

on  colloid  disease  of  choroid,  470. 

on  orbital  unstriped  muscular  fibres, 

601— note. 

on  retinitis  album  in  urica,  358. 

-  on  retinitis  pigmentosa,  37* '. 

Muscat  volitantc- 

Muscles  of  the  eye,  affections  of,  688. 

action  of,  588. 

paralysis  of,  596. 

.  spasm  of,  611. 

Muscle-plane,  590. 
Mmmwlar  asthenopia,  642. 
Mydriasis,  169. 
Myocepnalont  28. 
MMaduMpiM,  884 
Myoma  of  choroid,  481. 
Myopia,  536,  544. 

-  ophthalmoscopic  diagnosis  of,  546. 
Myosis,  173. 


Xmrus  tnaterntts  of  eyelid*,  739. 
Dr.,  on  I*. 
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Nasal  duct,  exploration  of,  663. 

Ophthalmia,  phlyctenular,  G9. 

—  stricture  of,  86 

— —  purulent,  24. 

treatment  of  stricture  of,  663. 

sympathetic,  204. 

Near  point,  640. 

tarsi,  : 

Near  sight edness,  544. 

Ophthalmoscope,  mode  of  using,  314. 

Nebula  of  cornea,  129. 

aut,  314. 

Necrosis  of  orbit,  678. 

binocular,  of  Griraud-Teulon.  311. 

Nidation,  active,  of  retinal  image  in  stra- 

 of  Laurence  and  Heisoh,  312* 

bismus,  439,  (511*. 

of  Coceiua,  307. 

— —  passive,  of  retinul  image  in  cataract, 

of  Hclmholt*,  303. 

244. 

of  Liebreich,  306. 

Negative  accommodation,  539. 

of  Zehender,  308. 

Neonafurtun,  oplithulmia,  40. 

fixed,  of  I                 :'09. 

Nephritic  retinitis,  354. 

.  — -  of  Smith  and  Beck,  310. 

Neuralgia,  ciliary,  21, 

Beale,  310. 

Neuntis,  optic,  396. 

Ophthalmoscopic  appearances  of  healthy 

retro -ocular,  406. 

eyes,  82& 

Neuro-paralutic  atFectkm  of  cornea,  117- 

Optic  axia,  531. 

Neuro-retinitis,  806. 

*  disc,  normal,  ophthalmoscopic  ap- 

Neurosis, sympathetic,  204. 

pearances  of,  323. 

Nictitation,  744. 

nerve,  diseases  of,  890, 

Niemetchek,  on  colour-blindness,  416. 

atrophy  of,  408. 

Night-blindness,  4-12. 

consecutive  utropby  of,  410. 

of  on  conjunc- 

—. — -  pimple    progressive    atrophy 

tiva 

of,  4H-. 

Nodal  points,  533, 

_ in  cerebral  amaurosis,  425. 

NogeSj  Dr.,  on  operation  for  secondary 

condition  of  in  tobacco  amau- 

cataract, 292. 

rosis,  411. 

NunncUg,  Mr,,  on  vascular  protrusion  of 

discoloration  of,  410 — note. 

eyeball,  703. 

excavation  or  cupping  of,  412, 

Nystagmus,  611. 

of  from  atrophy.  413. 

congenital  excavation  of,  412. 

glaucomatous   excavation  of, 

0. 

413. 

fibres,  opaque,  418. 

Oblique  illumination,  2. 

inflammation  of,  396. 

muscles,  origin  of,  591. 

pigmentation  of,  416. 

^■—  muscles,  functions  of,  592. 

- rupture  of,  417- 

Obliteration  of  lachrymal  sac,  668. 

- — —  tumours  of,  417. 

of  pupil,  15"». 

Ocular  sheath,  628. 

Kb  neuritis,  396. 

— —  ascending,  397. 

— inflammation  of,  679. 

descending,  397. 

(Edema  of  conjunctiva,  93. 

retro-ocular,  406. 

- — —  of  oyelkis,  717. 

Optometer  of  Von  Gracfe,  543. 

of  ret  ism,  :tis 

of  Javal,  569. 

Ointment,  red  precipitate,  72. 

Orbicularis  palpebrarum,  palsy  of,  742. 

■ yellow  precipitate,  73. 

belladonna,  23. 

■    - spasm  of,  743. 

Orbits  diseases  of,  672. 

—  Hebra^TiiS. 

ahacesa  of,  672. 

Onyx,  104. 

aneurisms  of,  701. 

Opacities  of  cornea,  129. 

iluse  or  false  aneurism  of,  702. 

■ of  lens,  S9& 

true  aneurism  of,  702. 

of  vitreous,  331. 

■ caries  of,  678. 

Ophthalmia,  catarrhal,  18. 

cellulitis  of,  673. 

< — —  diphtheritic,  43, 

emphysema  of,  706, 

Egyptian,  24. 

—  eiostosis  of,  690. 

-^—  exanthematous,  74. 

fractures  of,  712. 

gonorrhoea!,  39. 

haemorrhage  into,  705. 

granular,  48. 

hydatids  in,  692. 

membranous,  27. 

inflammation  of  cellular  tissue 

— —  military,  24. 

673. 

neonatorum,  40. 

■    injuries  of,  711. 

neuro-paralytic,  107. 

1   necrosis  of,  678. 
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Orbit,  periostitis  of,  676. 

pressure  upon,  from  neighbouring 

cavities,  707. 
wounds  of,  711. 

—  tumours  of,  684. 

cartilaginous,  690. 

cavernous,  700. 

cystic,  692. 

erectile,  701. 

fatty,  690. 

fibrous,  686. 

osseous,  690. 

sarcomatous     (fibro-plastic), 

687. 

vascular,  700. 

cancer  of,  694. 

epithelial,  700. 

medullary,  696. 

melanotic,  700. 

scirrhus,  695. 

Orthoscopic  spectacles  of  Dr.  Schemer, 

585. 
Oscillation  of  eyeballs,  611. 


Pagenstecher,'Dr.,  on  extraction  of  lens 
in  its  capsule,  264. 

on  obliteration  of  lachrymal  sac, 

669. 

on  operation  for  entropium,  754. 

on  yellow  oxide  of  mercury  oint- 
ment, 72. 

—  on  pterygium,  80. 

Dr.  Hermann  on  rupture  of  optic 

nerve  417. 

—  on  vitreous  humour,  329. 
Pannus,  94. 

—  from  granulations,  59,  95. 

herpeticus,  70,  95. 

traumatic,  95. 

Panophthalmitis,  465. 
Pantoscopic  spectacles,  584. 
Paracentesis  corneas,  111,  119. 
Paralysis  of  ciliary  muscles,  579. 

of  muscles  of  the  eye,  595. 

of  fourth  nerve,  604. 

—  of  sixth  nerve,  596. 

of  third  nerve,  600. 

of  portio  dura  of  seventh  nerve, 

742. 

of  rectus  externus,  595. 

inferior,  604 

internus,  602. 

superior,  608. 

of  obliquus  inferior,  604. 

superior,  604. 

—  of  the  levator  palpebne  superioris, 

740. 
of   the    orbicularis    palpebrarum, 

742. 
of  retina,  440. 


Passavant,  Dr.,  on  corelysis,  190. 

Pemphigus  of  conjunctiva,  92. 

Perforation  of  cornea,  116. 

Perimeter,  (Fdrsters),  9. 

Perineuritis,  398. 

Periostitis,  of  orbit,  676. 

Periscopic  spectacles,  584. 

Peritomy,  65. 

Perivascular  retinitis,  352. 

Phlegmonous  inflammation  of  eyelids, 
718. 

Phlyctenular  ophthalmia,  69. 

Phlyctenular  of  cornea,  96. 

Phosphenes,  530. 

Photophobia,  71. 

Phtheiriasis  of  the  eyelashes,  729. 

Phthisis  oculi,  197. 

Pinguecula,  88. 

Piringer,  on  contagiousness  of  conjuncti- 
val discharge,  30. 

Polycoria,  180. 

Polyopia,  monocular,  577. 

Polypi  of  lachrymal  sac,  671. 

Pope,  Dr.,  on  retinitis  pigmentosa,  370. 

on  trichiasis,  751. 

Position,  primary,  of  eye,  592 — note. 

secondary,  692 — note. 

Pray,  Dr.,  test  letters  for  astigmatism, 

56a 
Presbyopia,  552. 
Pressure,  intra-ocular,  2,  510. 

bandage,  14.- 

Primary  position  of  eye,  592 — note. 

Prisms,  the  action  of,  12. 

in    paralysis  of   ocular    muscles, 

in  muscular  asthenopia,  646. 

in  strabismus,  626. 

Prismatic  spectacles,  584. 
Probes,  lachrymal,  663. 

laminaria,  665. 

Prolapse  of  iris,  117. 
Prothesis  oculi,  715. 
Protrusion  of  globe,  680. 
Pterygium,  77. 
Ptosis,  740. 

Pulsation,  arterial  retinal,  326. 

venous,  325. 

Puncta  lacrymalia,  654. 

—  eversion  of,  664. 

fungus  of  (leptothrix),  671. 

malposition  of,  654. 

obliteration  of,  666. 

-  obstruction  of,  666. 

—  supernumerary,  672. 

Punctum  proximum,  540. 

remotiasimnm,  540. 

Pupil,  artificial,  operations  for,  181. 

by  incision,  189. 

by  iridectomy,  181. 

by  iridodesis,  187. 

by  iridodialysis,  190. 

dilatation  of,  169. 
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Pupil,  adhesions  of,  165. 

Retina,  paralysis  of,  440, 

contraction  of,   173, 

tumours  of,  388. 

exclusion  of,  156. 

Retinitis,  347. 

occlusion  of,  155. 

albuminuric  (nephritic),  354. 

action  of  atropine  on,  170* 

ipoplaode,  366. 

action  of  Calabar  bean  on,  171. 

central  recurrent,  365. 

Pupillary  menibrune.  persistence  of,  180. 

idiopathic,  347. 

t            Pitj>itfometrrr  Mr,  Laurence's,  170. 

leueit'inie,  dSL* 

Purulent  oputhaluihi,  -  I. 

parenchymatous 

Pustular  ophthalmia,  69. 

Jar,  352. 

Pustule,  malignant,  of  eyelid,  721. 

pigmentosa,  368. 

serous,  347. 

syphilitic,  362. 

Q- 

Retro-ocular  neuritis,  406. 

Rheu  ma  tic  i  r  1 1  i  1 1  LfiB, 

Quinine,  amblyopia  from  excessiTe  use 

Robtr'>     Dr.  Argrll,  on  Calabar  bean, 

of,  439.* 

580, 

on  myosis,  173. 

Rodent  0U                    lids,  738. 

R. 

mberff,  Proi                    urospasni,  743. 

Rot/tttiiohf,  Dr.,  on  subconjunctival  mjee* 

Range  of  accommodation,  540, 

tion  of  salt  and  water  in  corneal 

atwoluie, 

opacities,  133. 

binocular 

Ruptnre  of  the  choroid,  483. 

relative,  M& 

negative,  543. 

positive. 

S. 

of  mobility  of  eve,  G15. 

Re- adjustment <  operation  of,  640. 

Sac,  lachrymal  diseases  of,  657. 

- —  OHtcbett't,  r>  n. 

deslru. Bftwn  of,  668. 

Fan  Obwfi!  540. 

Saemischf  Dr.,  on  foreign  bodies  in  ante- 

,   Liebreich's,  541. 

rior  chamber,  193. 

Reel  ma  i                                   'SO. 

on  ulcus  serpens  eorme,  115,  120. 

Recti  muscled,  fund ions  uf,  592. 

Sarcoma  of  choroid,  475. 

origin  of. 

of  ciliary  body,  10 .'. 

umilhViency  of  internal.  64ft. 

rf orbit,' 6*7." 

Rectus    muscle,    parulvsis    of   external, 

Scalping  the  ore  lids,  748. 

595. 

Scarlatina,  ophthalmia  in,  74. 

— — of  inferior,  604. 

fter,  1  »r  ,  on  spectacles,  585. 

of  internal,  9 

iSc/iuHzc,    Prof.  Max.,  on  colour  blind* 

of  superior,  603. 

pen,  1 16. 

Rrfwfimt  of  t  h                     535. 

Schffl  Dr.,  on  neuro-parulytic  ophthal- 

diseases  of,  526. 

mia,  100. 

different  in  the  two  eyes,  586, 

8ekweiggert  Prof,  on  astigmatism,  57,). 

Refracting  media,  ophthalmoscopic  ex- 

  on  capsular  cataract. 

amination  of,  390, 

on  glioma  retina*,  391. 

Retina,  diseases  of,  8 

on  retinitis  albuminuric]!,  3.j7- 

annwthesia  of,  445. 

on  retinitis  pigment  omi,  369. 

aneurism  uf  central  artery  of,  702. 

on  staphyloma  poit&ovnB,  16;i. 

atrophy  of,  394. 

Scirrkus  of  orbit. 

cysts  of,  : 

detachment  of,  373. 

Sclerotic,  diseases  of,  216. 

injuries  and  wounds  of,  224. 

embolism  of  central  artery  of,  383. 

Sclerectasia,  posterior 

epilep-y  <»f.  USl . 

Scleretici/'choroiditis  posterior,  457. 

glioma  of,  388. 

•xi  met  ion,  270. 

ba'niorrhapje  into,  350,  366. 

1  "7.   bf& 

hyperemia  of,  846. 

Sebaceous  cysts  of  eyilidc,  7'il. 

h  rawest  he*i it  of.  :ts6. 

inflammati 

Seco/ul a r if  cataract,  880 

position  of  eve,    699 — DO$6. 

■ 0Pdenl;i  of,  8*6. 

Seetey,  Dr.,  on  use  of  style,  668. 

-        tfflrntrmii  of,  381. 

Seton  \b  oorneitU,  LOS,  LSI. 

operation  upon  tin-,  in  dctuchuiciit 

B2& 

of  retina,  379. 

Shields,  glass,  in  symblepharon. 
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Shortsightedness,  536,  544. 
Simulation  of  amaurosis,  447. 
Sinus,  frontal,  diseases  of,  707. 

abscess  of,  707. 

Slitting  up  of  the  punctum,  654. 
Small-pox,  ophthalmia  in,  75. 
Smith  and  Beck's  ophthalmoscope,  310. 
Snellen,  Dr.,  test-types  of,  4. 

on  entropium,  756. 

on  neuroparalytic  ophthalmia,  108. 

Snow  blindness,  445. 

Solution  of  cataract,  280. 

Sous,  Dr.,  on  aneurism  of  central  artery 

of  retina,  702. 
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of  the  eyelids,  743. 
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Spectacles,  582. 

curved  blue,  586. 
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decentred  of  Giraud-Teulon,  585. 

mica,  Dr.  Cohn's,  586. 
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periscopic,  584. 
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Spot  blind,  9 — note. 
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Critchett's  operation  for,  144. 
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Graefe's  operation  for,  147. 

Knapp'e  operation  for,  146. 

anterior  sclerotic,  221. 

posterior,  457. 

racemosum,  117. 

Stauung's  papille,  397. 
SteinheiVs  glass  cone,  550. 
StelUoag,\on  Carion,  on  granulations,  48. 
Stenopaic  spectacles,  133. 
StilUcidium  lacrymarum,  653. 
Stilling,  Dr.,  operation  of,  for  stricture 

of  lachrymal  passages,  666. 
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active  negation  of  retinal  image  in, 

616. 

primary  deviation  in,  695. 

secondary  deviation  in,  696. 

linear  measurement  of,  696. 

alternans,  616. 


Strabismus,  apparent,  562,  619. 

concomitans,  616. 

convergent,  620. 

in  hypermetropia,  561,  621. 

in  myopia,  623.         » 

divergent,  624. 

in  myopia,  624. 

monolateral,  616. 

paralytic,  595. 

periodic,  621. 

treatment  of,  625. 

orthopaedic  treatment  of,  626. 

Javal's  orthopedic  treatment  of,  626. 

treatment  of,  by  operation,  626. 

Critchett's  operation  for,  635. 

Von  Graefe's  operation  for,  628. 

Liebreich's  operation  for,  636. 
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656. 
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leaden,  668. 
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Mr.  Bowman's,  288. 

instrument,  Mr.  Teale's,  286. 

Supra-orbital  nerve,  division  of,  in  ble- 
pharospasm, 743. 

Suture,  conjunctival,  in  strabismus  opera- 

tion,  633,  635— note. 
Symblepharon,  82. 

operations  for,  83. 

Arlt's  operation  for,  88. 

Teale's  operation  for,  84. 

Sympathetic  ophthalmia,  204. 

choroido-retinitis,  207. 

irido-cvclitis,  206. 

serous  iritis,  207. 

neurosis,  204. 

Synehysis,  336. 

sparkling,  338. 

Syndeetomy,  66. 
Synechia,  156. 

annular,  156. 

anterior  116. 

posterior,  165. 

Syphilitic  choroiditis,  453. 

corneitis,  126. 

iritis,  158. 

retinitis,  362. 

ulcers  of  conjunctiva,  91. 

ulcers  of  eyelids,  721. 

Syringe  for  lachrymal  apparatus,  660. 
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The  leading  feature  of  this  book  is  Us  essentially  practical  characters^ 

London  Lancet. 

Tanner's  Practice  of  Medicine. 

FIFTH  AMERICAN,  FROM  THE   SIXTH  LONDON  EDITION 

ENLARGED  AND  THOROUGHLY  REVISED. 

JUST    READY. 

TEE  PRACTICE  OF  MEDICINE,  by  Timmas"  Hawkes  Tannkh, 
M.D.,  Fellow  of  ttege  of  Physician*,  Author  of  Tanner'* 

Practical  T  >  ases  of  t  ,  &C<     Fifth 

rican  Edition,  with  a  eery  large  Collection  of  Formulae.    One  Volume, 
Royal  Octavo,  containing  over  1100  jw/es. 

Price,  handsomely  bound  in  Cloth,         .         .         $G  00 

Lrotter,    .  1  00 

OOISTTBISTTS. 


Part  1.  General  Diseases. 
"     1    IV  vers. 

J  Diseases. 
w     4.  Diseases  of  the  Nervous  System. 
«»     6.  Diseases  of  the  Organs  of  Ilespi- 

ration  and  Circulation. 
M     J,  Diseases  of  the  Tb  oracle  Walls. 
n     7.    PfoesSS*  of  the  Aliiueniary  C 
'•     8.  Di  i  tie  Liver. 

«■     9.  Diseases   of    the   Pancreas   and 

Spleen. 


Part  10.  Disease!  .>f  the  Abdominal  Walls. 
11     11.   Diseases  of  the  Urinary  Organs, 
««     12.    DisSSSSi  of  the  Uleriue  Organs. 
»<     I  sa  of  the  Skin. 

**    14.  Diseases   of  Cutaneous   Append- 
ages. 
11    15.  Diabases  of  the  Bloodvessels. 
M     10.   Diseases  of  the  Absorbent  System. 
Appendix  of  ForinuliB 
General  Indei. 


"The  rapidity  with  which  edition  after  edition  of  this  work  has  appeared  and  dis- 
appeared is,  on  the  whole,  a  true  test  of  its  merits.  The  fifth  edition  was,  we  believe, 
a  very  large  ono,  yet  the  book  was  for  some  time  out  of  print  before  the  present,  one 
could  he  prepared.  Dr.  Tanner  has  chosen  his  title  well;  his  work  i^  essentially  one 
on  ihc  practice  of  medicine  in  its  widest  sense,  and  it  is  in  what  relates  to  pure  prac- 
tice, as  contradistinguished  from  the  theory  of  |  lie  book  is  strongest; 
for  it  ha?  been  the  authors  aim  to  collect,  everything  he  could  think  of  which  would 
aid  the  practitioner  hi  the  discharge  ol                                 H  is  not  to  men 

I  of  their  profession  nloic  the  book 

come.     Willi  the  student,  preparing  himself  to  enter  upon  these  duties,  the  book  has 
■•n  s  favorite,  ohioty 

Other  books  there  are,  more  eloquent  at 
excel  Dr.  Tanner's  work  in  these  important  features.     All  that  is  u 
manner  as  to  admit  of  the 
1-ily  retained  in  the  memory,     i 
which  would  be  out  of  pise*  wltb  regurd  to  i  tblished  sa  '»  standard. 

It  carries  its  own  rrcommendation.  and  is  its  own  bc^  'o  general  use. 

been  Uic  result  of  fsry  great  labor —  labor  well  spent  ;  m  ^  ifl  a  form  which 

is  creditable  to  its  publishers  as  it  is  pleasing  lo  those  who  have  to  use  the  hook.  — 
\k  and  Foreign  J/ 

V  Dr.  Tanner's  works  are  all  essentially  and  thoroughly  prac  I  n<  ver  for  one 

moment  allows  tiii*  utilitarian  end  to  escape  his  mental  view.     Ho  aims  at  teaching  how 
nod  how  to  cure  disease,  uud   in  this  he  is  thoroughly  successful.      It  il 
indeed  a  wonderful  mine  of  knowledge."  —  Mtdical  Timet  and  QaxtUc,  July,  1860. 


lux's  Great  Work  on  Obstetric 

''  THE  MOST  COMPLETE  TEXT-BOOK  NOW  PUBLISHED. 

ATLY  ENLARGED  AND  IMPROVE 

CONTAINING   175    ILLVSTU  ;$. 

Theoretical  and  Prictical  Treatise  on  Midwifery,  i  </,*  iH*ta*** 

Pregnancy  and  Parturiiirn,  by  P.  Cazraux,  Mkmbtroflh*  Imperial 
Academy  of  Med  [djunci  Pro/tsaor  in  the  J 

\nw>UU$d  by  s.  '!  /v<^ 

0l^     fcB»or  in  the  Faculty  of  Medicine  of  Paris;  Former  C  of  the 

Lying-in-Hoepttai  Fifth  American  f rum  ti>  I'dt 

tion.  Translated  by  \\>t.  R.  Bullock,  M-  D.  In  one  volume  Royal  Oc- 
tavo, of  aver  1100  pages,  with  numerous  Lithographic  and  other  Illustra- 
tions on  Wood. 

Price,  bound  in  Cloth,  bevelled  boards,  .  |«J  50 

Leather,  .  7  60 

£^   M  x'a  Great  Work  on  Obstetrics   has  become  elasd  r,  and 

I  in  iu  its  fulness.      \  tor  the  ate  of 

are  plain  n  it,  prcsent* 

Ug  n  condensed   summary  of  the  leading  principles  established   by  the  f  the 

>lMtctric  art,  and  such  clsar,  i  for  the  managcnui 

parturient,  and   puerperal    fttutes,  as  I  I   by  the    most    an: 

confirmed  by  the  author's  owi  materials 

carefully  testing  their  oorrect- 

and  value  by  Lis  ewn  daily  experience,  and  1  by 

the  numerous  cases  brought  under  his  own  Unois  it  <»f 

them  a  body  of  doctrine,  and  a  system  of  practical  rules,  wbi  n  and  m  forces 

in  the  clearest  and  most  simple  manner  possible. 

OPl  THE  PRISfl. 

'  i*  unquestionably  a  work  of  the  highlit  excellence,  rich  in  information,  and  perh»p«  ftill«r  In  details 
than  iiny  tcxt-buuk  with  wbii-h  wu  arc  The  author  hn  treutod  ol 

relfttcs  to  •  hot    be   baj   done   10   with    judgment   and   ability." 

•  h  ami  Fart 

"The  translation  or                     h  \»  rcuanrkuMy  well  done.     Wo  can  recommend  this  work  to  Ihoos 

En   thti  subjects  treated,  and  call  eepecuiHy  r<  10  American  edition." 
\t§  and  'V<«*eMe. 

** '1                                   'is  is  ono  t>f  iinn  DOS  under,: 

d,  will  bear  it  fnv 
ccIom." — Ameri< 

In  the  ami 
•  of  parturi  \ft  nnvcmi 

would  fall  upon  the  book  befoi 

'iiplclo  U.IJ.J  l»c»t  ! 

English  language." — Bagnio 

>  work  oa  thta  a)  n  that  wo  can  reoomu 

Rfcdtwl  at  prastiUanaf  M  *  naff  gaidi  bofora  thij  "- 

**  Among  t  bo  many  valuable  treaties  oa  the  tcioooonnd  art  of  oostotriot,  the  work  oC 
pre-eminent." — <S(.  Lou  Journal. 

"  M.  Cojcaax'i  book  i«  the  most  complete  wo  have  ever  feoti  upon  the  ruKJect. 
and  reflect*  great  oredit  upon  D~  Buliock'4  intelligence  and  iudu 
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Trousseau's  Clinical  Lectures. 


VOL.  III.  NOW  READY. 

L<<iarei  cm  Clinical  Medicine,  delivered  al  the  H6te\-diewx  Pari*.     By 
A    Ik-  I  linioal  J'  alt'}  of  JI<  >!t- 

cine,  Parist  &c.t  dbc. 

Trousseau's  Lectures  on  Clinical  Medicine,    so  favorably  received,  as  well  by  I  lie 
profession  of  ihe  United  Stales  as  abroad,  are  publish*   :  uutry  in  < 

wiili  Hie  >rw  Bvdcnbnm  m  auspices  the  translation  of  \  am.  1 1-  end 

III.  hava  been  made.     Either  of  these  volumes  MS  I  lyt  and  in  oi 

:    extend  the  circulation  of  bo  valuable  a  work,  the  Publishers  have  now 
reduced  the  price  to  i  r.s  per  volume. 

1.1  *|    I.  —  7'romtated  and  Edited   h\j  P. 

■jrrhage  and  Apoplexy.     2.   On  Ape] 
no  Cerebrnl  Oougestfon,  und   its  Relatio'.  On 

I   ;.     1    <>ii  E]  l     6.  On  Glosso-larrugeal  Psrnl  Pre- 

lutnr  Ataxy.     7.   On  Aphakia.     8.  Progri  scular   All 

•  I  Paralysis,  or  Bell  ross- paralysis,  ot  Alternate  II 

ii.  fa  fan  tila  Convulsions     LS.  Bolempeia  of  PregnanI  and  i  \\<.m*n.     IS, 

On  Tetany      11.  no  Chorea.     16.  Senile  TrembU&g  and   Paralysis  Ac 

17    On   Nettrnlgb  arebral   Rheumatism,  mic 

<;  i  20.  Angina  f  _l.  Asthma.    22.  B  *»gb. 

_ ;.;.   on  Hydrophobia. 

CONTBITI   or   VoLi'MK   II. —  Tr>-  rtvittd 

and  tnUryrd  edition),  ly  John  Horn  Coim  I  1. 

t.  Chicken-pox.  una. 

K    Measles,  and  in  particul  udComplic 

<  i  Papulat  am.     10.  Erj  -  A  in  particular 

11.   Miiu,  of  1 1 !•!•]►. 

it    Sudoral  Exanthemata.     16.   Dcthtaei  rjphoid  Pater.     L6.  Typhus.     17. 

IS  Pharynx.      18.  QangrSI 
it.     1U.  In  .Sore  Throat.     L'O.  Diphtheria,     21,  Thrush, 

COSTSKTS  OF  YOLUMS  111. —  Tr  . 

M.V.,  JSdiH.,  F.R.S.JB.,Ae.—L\ 

.'J    Osa     >  'in. 

J7      \  r!i  I    i  he  Larynx. 

eherrncae.     29.  Bemoptvsis.  Ana*. 

82.  Pleurisy:   Paracentesis  of  lha  Choat.    88.  Tj 

pleni  I.    Hydatid  Lung.     9 

and  Peripneum  87.    I'm 

i  of  the  Pericardium.     83    Orgs.  onaofthel 

Spermatorrhoea.    03.  Nee  rine 

Diabetes.     05.  Polydipsia.     07.  Vertigo  a  Stomaoho  Lteso. 

3  Volumes  Octavo,  handsomely  bound  In  Cloth.  Price  $5  00  each. 

FNIONS  01  MB  PR] 

"Trousseau  furnishes  us  frith  an  n  !  of  Clinical  teaching.     lr  is 

a  book  that  deserves  to  be  popularized.      The   translation   ||   p«rfe«  Fim&t 

"The  grsai  »n  of  Prof.  Trousseau  as  a  pra.^ 

in  all  its  branch,  ml  appearance  of  bis  Clinical  Lectures  pa. 

"The  publication  of  Trousseau's  Lectures  aril]  furnish  us  with  one  of  the  v< :•• 
praelieal  treatises  on  disease  as  seen  at  lha  i  Jfaftse- 

'  i   ■■ 

•4A  clever  translation  of  Trof.  Trousseau's  adrairnh'  rve  work,  the  best 

book  of  reference  upon  thi  ae." —  in 

a  Lectures  of  Trousseau,  in  and  richness  of  thori 

practical  matter,  worthilv  ileal   lectures  of  Wai 

QraTCS."  —  firituh  Medical  Jour 

•Trousseau  is  essentially  the  French  Graves,  and  his  lectures  should  sooner  than 
this  have  been  translated  into  English."  —  Lancet. 


WORKS  BY  DR.  LIONELS.  BEALE,  F.R.S., 

of  Phijsiolojg  and  0<  ami  Morbid  Anaijmy    in    K* 

Cod 

PRICES    REDUCED, 

Beale's  How  to  Work  with  the  Microscoj 

Seventh  Thousand — 400  [LLi  stbations,  fsotne  of  which  are  i 
/  a  Photograj 

This  work  is  a  complete  manual  of  min  manipulation,  and  contains   n.    fuf] 

description  of  many  new  processes  of  investigation,   with  directions  I  '**iig 

ttgoctl    tinier  the  blghott  powers,  and  for  taking  photographs.     It  is  gni    up(   both 
pint*.-  r-pteis,  in  an  elegant  manner,  and  is,  wit!  most  complete 

and  beautiful  book  of  the  kind  in  the  English  language. 

Octavo,  cloth.     Price,  $7    50 

On  Kidney   Diseases,  Urinary  Deposits,  ami 

CALCULOUS  DT8QB  Dtagnot 

and  Tr<aLm>  rinary  D  With  full  Directioni 

Ch<  I'jsis  of  the  \   Health  and 

Disease.     The  Third  Edition,  very  much  enlftrgi 

This  Work  is  Illustrated  with  70  Plates,  containing  upwards  of  400  separate 
figures,  all  of  which  have  been  copied  from  Nature,  and  many  are  now  published 
for  the  first  time. 

A  btadftome  volume  Octavo.     Bevelled,  cloth.     Trice,     ,        .     810  00 

The  complete  and  thoroughly  practical  character  of  this  work  may  be  by 

iLe  f»ct  that  it  contains  as  man)  jA  thirty-tix  figures  of  different  i  cid 

■lone,  —  The  text  and  plates  have  been  printed  on  I 
and* the  work  is  the  most  complete,  as  well  ii  the  largest,  ever  published  on  the  subject* 

Bealeon  the  Microscope  in  Practical  Medicine 

FIVE  HUNDRED  ILLUSTRATIONS, 

The  M 

k.  H  B.,  Y.\,  The  Fourth  Thousand,  th 

by  <  v,  with  nearly  100  pages  of  New  ftfatfc  r  and  num.-rous 

additional  illustrations.     In  One  Volume  Octavo.     Prict  $7  00 

Beale's  Protoplasm ; 

Or  Hind.     Second  Edition,  m 

in  entirely  new  section   on   Mi 

Bkals,  M.B  How  to  Work  Ik* 

iieal  Mi  li 

::mv      Price,  .  $3  01 


on  Di  Germs, 


Vahir*.     WUh  i  Plates,  uniform  with  "  Prot% 

In  «  me  12mo.  .  $1  * 


USHEW   BOOKS.      OTTST    JEITF}  A  "PIT. 

Althaus's  Medical  Electricity. 

A  NEW  AND  VERY  MUCH  ENLARGED  EDITION. 

A  Treatise  on  Medical  Electricity,  Theoretical  and  Practical,  and  its 
Use.  in  the  Treatment  of  Paralysis,  Neuralgia,  and  other  Diseases. 
Tin*  Second  Edition,  and  for  the  most  part  re-writteu.    By 

Julius  Altfiaus,  M.D.,  Member  of  the  Royal  College  of  Fh\ 

far  Physician  to  the  Infirmary  for  Epilepsy  and  Paralysis,  dtct  ttc, 
Iq  one  voluiin*.  OcUTO.  Illustrated  by  a  Lithographic  Plate  and  sixty- 
two  Engravings  on  Wood.     Price,  .....£■ 

It  is  with  groat  pb  MMUTO  (but  we  welcome,  and  cordially  reeoinmcnd*  Dr,  Althaus's 
treatise,  in  the  improved  guise  of  &  Second  Edition.     Dr.  Althaus's  work  pc 
merit  of  being  clearly  and  agreeably  written,  while  its  teaching  ||  in  oeeord  with  the 
most  recent  information;  and  the  balance  is  evenly  held  between  the  relative  virtues 
of  galvanisation  and  faradisation — a  point  of  the  highest  importance  in  the  treui 
of  disease. 

»To  the  favorable  opiniona  already  accorded  to  the  former  edition  of  this  treatise  we 
can  add  nothing,  except  in  the  way  of  sincere  coninicndritkui  ;  \ithaus  belong* 

the  credit  of  having  filled  up  a  hiatus  in  English  medical  literature,  by  the  | 
of  a  Bound,  comprehensive,  and  pnotioeJ   WOfk  OH  the  right  u^e  of  an  tgi 
powers  are  daily  becoming  better  recognized  and  more  clearly  defined. — Dublin  Quar- 
terly, May,  1870. 

Tyson's  Work  on  the  Cell  Doctrine. 

The  Cell  Do,  History  and  Present  Stale.      With  a  < '"pious  Bib* 

liography  of  the  -For  the  Use  of  Stud  and 

Denial  Surgery*    By  James  Tyson,  MR,  Lecturer  on  Micr 
ihe  Un\  Ion  Physiology  in  ifu  Pen\ 

Col  ic  of  lh< 

Philadelphia,  <£c,  &c.     In    one  volume,  with  a  Colored  Plato,  and 
numerous  Illustrations  on  Wood.     Price,  ...         $2  00 

Dt.  Tyson  furnishes  in  this  work  a  concise  and  instructive  resume  of  the  orfgi 
advance  of  the  doctrine  of  (Ml  evolution.     In  it  we  find  the  theories  of  ' 
Huxley,  Hughes,  Bennett,  Beale,  and  Other  distinguished  rnvn.     Its  page?  contain  what 
could  otherwise  only  be  learned  by  ihe  perusal  of  many  works,  and  supplies  the  reader 
with  a  continuous,  complete,  and  general  knowledge  of   the  history,   pi\  _ 

utiar  phases  of  the  Cell  Doctrine,  accompanied  by  careful  references  and  u  copious 
l.t  I.  liography. 

Legg  on  Urine,  from  the  second  london  edition. 

A  Guide  to  the  Examination  of  the  Urine,    For  the  Practitioner  and 

\W  J,  Wickuam  Leuu,  M.P.,  J/  the  Boy al  College 

of  Physicians,  &c.,  a\  rod  Edition,    liimo.  Cloth.    Price,  75  eta. 

Dr.  Legg't  little  manual  has  met  with  rernarkal  -,  and  the  upeodj  exhfl 

of  the  firt    editiozt  baa  enabled  Lhf  author  to  dd*1  which  have 

added  greatly  i.n  its  value.     We  can  now  eonfideii  id   it   to  the  student  as  a 

safe  and  reliable  guide  to  such  examinations  of  the  urine  as  be  may  be  called  upon  to 
make. — London  Medical  Times  and  Gazette. 

Kirkes'  Hand-Book  of  Physiology, 

THE  SEVENTH  LONDON  EDITION. 

HAND-BOOK  OF  PHYSIOLOGY,  by  William  Senhouse  Kthkm, 

M.U.  Seventh  Edition,  Edited  by  W  Mmrhwnt  Baker,  F.  K.C.S  ,  j>r- 

turer  on  Physioloyy,  <£c,  <£r.     Willi  241  Illustrations.     In  one  volume, 

demy-octavo,  containing  over  8UU  pages,     Price,  bound  in  cloth,  $o  M 

This  edition  of  Dr.  Kirkes'  lliind-llook  of  Physiology  is  fully  brought  up  to  the  liflioa, 
and  forms  one  of  the  most  complete  and  convenient  Text-Books  on  the  subject,  for  the 
Student  of  Medicine,  now  in  print. 
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Coles  on  Deformiti         the  Mouth. 

SECOND  EDITION    NOW  HEADY. 

On  Dffarmitie*  of  the  Muuth,  Conomtial  and  a 
Mechanical  TnsatmenL     Br  Jam**  Oaklky   I 

r    Ot*>a 

H>r  4c.    Second  Edition*  Revised  and  KnUre 

r/hi  Colored  Plate*  and  Fifty-***  ,.Jt    n 

e  Volume,  Demr-Octo to,  in  Clotbu     Price,     . 

I  THE  Ftttt  081  FIRST  EDITION. 

*•  Tkb  work  u  foil  of  usef a!  in format i^a      Tue  reeonia  of  o**e*   tre»ie4 
encoarmging  " — A  Mff. 

r»f«?4  work  'leal*  witb  a  bigblj  practical  and 
whj^t.  '— Jfofcoj  Timn  and  0 
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to  po»e*»  '  —  / 

Neumann's  Sand-Book  of  Skin  Di 
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JLINDSAY  &  BLAKISTON'S 

MEDICAL  PUBLICATIONS. 

H  The  Bejrre&entative  Book  of  J  »." — London  La  n 

Aitken's  Science  and  Practice  of  Medicine, 

SECOND -AMEEIO AM  from  the  FIFTH  LOKDON  EDITION. 
Iu  3  Volumes,  containing  2000  Royal  Octave  Pogei,  ■  I  HAP,  ■  LITfil 

(P1UC  PLATE,  anJ  ONE  HUNDRED  AND  THIF.TY  HUJ9TRATIQN8  <»N  WOOD, 
Price,  bound  in  Cloth,  levelled  boards        ....         $12,00 
Leather         .  14  SO 


Utkcn's  work  ia  now  the  most  comprehensive  Tbxt-Booe  on  the  Pi 

^Language;  the  present  edition  boo  boon  enlarged  and  care- 
fully rcviftgil  by  the  author,  aa  well  us  t<  n  -lean  editor,  Mekihitu  '-"nvrB,  M.D., 
Hie  Litter  having  made  additions  of  original  matter  equal  to  nearly  600  j> 

li  Edition,  with  special  reference  to  the  wants  of  the  American  Practitioner. 


Acton  on  the  Functions  and  Disorders  of  the 
Reproductive  Organs. 

Second  American  from  the  Fourth  London  Edition.  Carefully  revised  by 
Uie  author,  wUh  addition*.     Just  Ready,  octavo,     .         .         .         $3.00 

"W#  think  Mr.  AotOtR  baa  done  gnod  ienriee  to  eoclety  by  grappling  men/ally  with  gexu&l  rice,  *d4  w 
tru«t  tbtt  otb«'ni,  who***  position  n*  men  of  ecleoce  *Dii  teachers  enebl*  them  to  gj^euk  with  Authority,  wfll 
■Mint  In  combating  Mud  armling  the  eTila  which  it  euUii*.  We  are  oT  the  oplui-iti  that  the  ■pint  which 
pemdee  It  l«  on*  thai  dor*  credit  equally  to  the  heed  end  to  the  heart  of  the  author.**—  Tht  BritUh  «*4 
/brvvn  Media*  Chiruryical  Rrvina. 

Anstie  on  Stimulants  and  Narcotics, 

Their  Mutual  Relations,  with  Special  Researches  on  the  Action  of  Alcohol, 
Ether,  and  Chloroform  on  the  Vital  Organism,  By  Francis  E.  Anstie, 
M.D.,  Assistant  Physician  to  Westminster  Hospital,  Lecturer  on  Materia 
Medica  and  Therapeuticsr  etc,  etc     Octavo,   .  $3.00 

Alliums'  Medical  Electricity,    a  New  and  v*-ry  Much 

Enlarged  EdiHo 
A  Theoretical  and  r  fWatise,  and  •  fitment  of 

pantbj  ralgia\  and  other  ■,    Bj  Jilus  Alti; 

M.  D.t  Memht-r  of  the    Royal   College    of  Physicians,    dec. 
Edition^  n  vised,  enlarged,  and  for  the  most  part  /  Jn  On* 

Volume  Octavo,  with  a  Lithoyraphw  Plate  and  Htxty-hco  Illusira 
on  Wood     Price, $5  00 
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PROF,  BYFOED'S  NEW  EDITION 

or 

The  Practice  of  Medicine  and  Surgery, 

Applied  to  the  Diseases  ami  By    \\ 

Byford,  A,  M.,  M.  I).,  Profeet  tee  of  Women 

and  (Vi,                                               lical   Colt'  tjto.      The 

Edition,  revised  and  enlarged,  with  additional  illustrations.      Or* 
volume  octavo. 

Bound  in  Cloth.     Price,            ....  .          95<0C 

Leather 

The  rapid  sale  of  (he  first  edition  of  this  book,  which  was  exhausted  in  a  Utile  ; 
a  year,  has  enabled  the  author  to  carefully  revise  the  whole  work,  add    many 
rovements,  and  to  make  a  large  addition  of  new  matter,  without*  however,  materially 
increasing  the  size  of  the  volume. 

••  Professor  Byfonl'H  book  amy  safely  be  said  to  611  a  gap  in  a  most  important  department  of 
the  healing  Art.     The  treatise  is  at  complete  a  one  an  the  present  stall 
of  being  written,  and  not  only  gives  us  the  cases  in  which  the  knife  i«  to  be  callc 

at  fully  discusses  all  those  uterine  ailments  which  are  to  ho  benefited  by  medi 
toent.     In  ibis  [alter  respeet,  the  work  has  a  peculiar  value  to  every  general  pra  The 

author  speaks   from  experience,  evidently  with  the  sole  object  of  presenting  h  iu    m 

:>- impartial  and  scientific  light.    The  prcinijt  such  enlargt  «f  matter 

iied  in  tbu  work,  although  tho  volume  U-tll  is  very  little,  if  any,  increased  in  hulk.      We 
micud  it  to  the  diligent  study  of  every  practitioner  and  student,  as  a  work  calculated   to 
dcate  sound  principle*,  and  lead  to  enlightened  practice." — £f,  >*,  Mtd.  Rt 
This  work  treats  well-nigh  all  the  disease*  uses  and  m 

the  vulva  and  perineum,  stone  in  the  bladder,  inflammation  of  the  vagina,  rti<  itad 

its  disorders,  the  uterus  and  it*  ailments,  ovarian  tumors,  diseases  of  the  mai. 
aoavul^iotiH,  phlegmasia  alba   detenu,  puerperal   fever,  Ac,     lis   scope   is   thus  of  the    m 
•  I  character,  yet  the  observations  are  concise,  but  convey  much  practical  Inform 
a  Lancet. 

BYFORD  ON  THE  UTERUS,— PREPARING. 
.1  Xeutf  Enlarg&l)  ami  Illustrated  i;<im<m, 

n  the  Chronic  Inflammation  and  Displace- 
ments of  the  Unimpregnated  Uterus. 

A  New.  Bnlarg*d,  and  Thoroughly  Revised  Edition,  with  I  Must  .rations. 
One  Volume.     I 

Blddle's   Materia  MedlCa.    The  Third  Edition  Enlarged. 

For  the  Use  of  Student*.     A  New  Enlarged  Edition,     WUh  Illustrations. 
By  J.  B.  BlDDLB,  01  D.,  Professor  q  i  Medica  and  Tkcmpr 

in  the  Jefferson  Medical  College,  Philadelphia,  &c.f  dc     Octavo.      $4,00 

This  is  a  thoroughly  revised  and  enlarged  edition  of  Prof.  Riddle's  work  on  Mat- 
Medica.  It  is  designed  to  present  the  leading  facta  and  principles  usually  comprised 
ardor  this  head,  as  set  forth  by  the  standard  authorities,  and  to  fill  a  vacuum  which 
teems  to  exist  in  the  want  of  an  elementary  work  on  the  subject.  The  larger  works 
usually  recommended  as  Text-Books  in  our  Medioal  Schools  are  too  voluminous  for 
convenient  use.  This  work  will  be  found  to  contain,  in  a  condensed  form,  all  that  is 
«ost  valuable,  and  will  supply  students  with  a  reliable  guide  to  the  courses  of  lectures 
so  Materia  Medica,  as  delivered  at  the  Tarious  Medical  Schools  in  the  United  States 


LINDSAY   AND  BLAKISTON'S    PUBLICATIONS. 


Beasloy's  Book  of  Prescriptions. 


- 

Beas 

A  NEW,   REVISED,   AND   ENLARGED   EDITION. 

Containing  3000  Prescriptions,  collected  from  tlie  Practice  of  One  ynost 
Eminent  Physicians  and  Surgeons  —  English,  French,  and  American; 
comprising  also  a  Compendious  History  of  the  Materia  Medica,  Lists  of 
the  Doses  of  all  Officinal  and  Established  Preparation*,  and  an  Index  of 
Diseases  and  tiieir  Remedies.  By  Henry  Beasley.  Second  American 
from  the  last  London  Edition.    Octavo,  ....        64.00 


"The  editor,  carefully  ■electing  fmm  the  mass  of  material*  at  bia  disposal,  hoi  compiled  a  volume,  Jn  which 
both  pbyiifcian  <tad  druggist,  prsncrtbw  and  cotnjioijndfcr.  rauy  flud,  antler  the  head  of  each  remedy,  the  aiita- 
ner  Id  which  that  remedy  may  be  most  effectively  aduiiuUterrd,  or  combined  with  other  medicines  In  the 
treatment  of  va  'out  diseases.  The  alphabetical  arran^c-merit  adopted  render*  this  easy ;  and  the  value  of  the 
volume  id  Mttll  further  euhanr>  it  a.  vomit  tfiveu  of  each  medicine,  and  tba  li-t»  of  doses  of  it* 

several  prnpnraiiou*-  Tt  la  r«-*lly  a  m«*t  useful  and  Important  publication,  and,  from  the  great  aid  which  11 
la  GigMbleol  n  Hording  In  ptecriblng,  should  lm  in  the  possession  of  every  medical  pructiliouer.  Amongst 
KtfTIUIIafai  i\  tbftt,  ty  giving  the  prescriptions  of  some  of  the  nioet  able  and  aiicreotfrJ  practitioner*  of 
th*  da;,  it  affords  an  insight  into  the  methods  of  treatment  pursued  by  them,  and  of  the  remedies  which  they 
chiefly  employed  in  the  treatment  of  different  diseases." —  Lamed. 

Beasley's  Druggists'  General  Receipt  Book, 

SIXTH  AMERICAN  EDITION,  REVISED  AND  IMPROVED. 

Comprising  a  copious  Veterinary  Formulary,  numerous  Receipts  of  Patent 
and  Proprietary  Medicines,  Druggists9  Nostrums,  etc.;  Perfumery  and 
Cotiiutics,  Beverages,  Dietetic  Articles  and  Condiments,  Trade  Chemicals, 
Scientific  Processes,  and  an  Appendix  of  Useful  Tables,  by  Henry 
Beasley,  Author  of  the  Book  of  Prescriptions,  etc.,  etc.  St.r/h  American 
from  the  Last  London  Edition,     Octavo.        ....        $3.50 

"This  in  one  of  the  claoi  or  books  thnt  is  lodwpeusablo  to  every  Druggist  and  Pharmaceutist  as  a  book  of 
reference  for  such  Information  a*  la  wanted,  not  ootptato*4  lu  works  used  in  the  rfgnlur  lino  of  hi*  buslne**, 
and  we  can  recommend  It  a*  one  of  the  beat  of  tbu  kind.**—  American  Druffgutf  Circular, 

Barth  &  Roger's  Manual  of  Auscultation  and 
Percussion. 

A  new  American  Translation  from  the  Sixth  French  Edition.    16uio,    $1.25. 

■  This  to  one  of  the  moat  useful  and  practical  manuals  of  Its  tort  that  has  ever  yet  appeared,  and  we  can- 
not too  strongly  recommend  It  to  every  stud  I no.  It  l»  sufficiently  comprehensive  without  being 
lengthy,  and  the  principles,  which  are  eminently  sound,  can  easily  be  mastered  and  understood."—  Medical 


Boucliardat's  Annual  Abstract 

Of  Therapeutics,  Materia  MsDICA,  Phauma«'V,  and  Toxicology, 
FOR  18G7,  with  an  Original  Memoir  of  Gout,  Qravet,  Urinary  Cal- 
culi, dtc.  By  A.  BOUO&ABDAT,  Professor  of  Hygiene  to  the  Faculty 
of  Medicine,  Paris,  dec.  Translated  and  Edited  by  M.  J.  De  Rosset, 
M.D.,  Adjunct  to  (he  Professor  of  Chemistry  in  the  University  of 
Mary  la  n  d.     In  o  ne  Volume.     P  rice ,  in  cloth,         .         .  $IM 
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3riti.su  and  Foreign  Medico-Chirurgical  Lie- 


■ 


view,  and  Quarterly  Journal  of  Practical 
Medicine  and  Surgery. 


Published  m  London  on  the  1st  of  January,  April,  July,  and  October, 
^M         6  shillings  per  number,  or  24  shillings  per  annum,  and  furnished  \n  th 
country  at  $10.00  per  annum;  being  much  less  than  the  prevent  ft 
importation  vf  EnyliJt  book*.       I  ttCOl 

■a,  a  Bibliographical  Record,  Original  Communication*,  and  a  Chron- 
icle of  M  ence,  chiefly  Foreign  and  Contemporary, 

This  is  considered  Ihe  leading  Medical  Review  in  the  English  language.  Ii  is  every- 
where looked  upon  as  high  authority.  It  presents  in  its  pages  a  large  amount  of  ?alu- 
able  and  interesting  matter,  and  will  post  the  physician  who  reads  it.  fully  up  to  ihe 
present  day  in  medical  literature 


Chambers's  Lectures  on  the  Renewal  of  Life. 

A  New  American  from  the  Fourth  London  Edition. 


i 


Lectures  chiejly  clinical,  illustrative  of  a  Jiesloraiive  System  of  Me  dim  n 
By  Thus,  lv.  Chamueu^   M,  D,,  Physician  to  St.  Mary**  Bowpitai 
Author  of  "The  Indigestions,"  £&,  &c.     Octavo,         .         .         $5.00 

"  The  medical  profession  Id  this  country  are  under  obligation*  to  the  A  <ibli*h« 

fur  thii  reprint  oi   Dr.  Chambers'  Lecture* —  a  work  whose  time  is  forever,  Sferjwm 
place,  admirable  in  tone,  full  or  valuable  instruction*1  nod  practical  TraLlitng«»  and  written  t 
clear,  compact,  and  often  epigrammatic  English.     We  can  offer  but  a  brief  noiiee  of  this  intrii 
good  book,  which  is  certain  of  finding  a  wide  circle  of  readers,  and  we  should  hope 
place  in  every  medical  library." —  tf«w  IV*  Medical  JuunwL 

-Thti  work  t*  of  th»-  t.iijh^t  merit,  written  In  *  clear,  masterly  style,  and  dovmd  of  to  tmiculiliw.  It 
•Imply  wLiit  It  JfefMSe  to  I*,  Lectures  Clinical,  rteliTercd  (rem  caaee  obaereed  «1  lb*  txaMdef  there* 
nnorv  valuable  wt  .en<inriatluK'  It*  ttseej  mid  experience*  of  ■  practical  mind  aid*!  -.tti 

They  en  of  &  .  mug  «  practical  brenu*.  and  will  well  repay  perusal. 

We  can  rKoiuweod  tlr.  Cttambers'  book  (reel  j  Rfjd  with  confidence,  >•  the  work  of  ft  great  rulud  piactlcal  la 
Its  bearing,  and  slinplo  to  tlie  uadorelandlag  of  all."—  0*n*d*  Medteal  JomaL 


Chew  on  Medical  Education. 


A  Course  of  Lectures  on  the  Proper  Method  of  Studying  Medicine.  By 
Samuel  Chew,  M\D.,  Professor  of  the  Practice  and  PrincipUa  of 
Medicine  and  of   Clinical  Medicine  iu   the    /  thifui 

12mo 91.00 


•Tb*  topics  dlscnased  In  this  volume  are  of  books'— of  limn  to  be  ih«»otrd  16  study  —  end  the  manner  — 
the  order  of  mediae]  studies— of  the  taking  or  no  toe— of  ctlnloal  lnatnietkm— itopscttooa  — aasswlieuwn 
medical  scbools,  ic. 

Chew  was  an  eminent  member  of  tbe  medical  profession,  end  a  weU-onowa  tnaeher  of  medicine, 
dm,  therefor*,  wall  fitted  for  the  Jodkioas  jHjrformanc**  >■<  "•"  tftOs 

ertth  i[jt.>r..-»L  hii J  pl«MSuna     ltlii  writ-timed  book,  and  v#  ill  tpttl  SS  •*  Steal  smwileal  manual  lor  lha#J 
at  well  fti  a  refrcahloa  and  engseatfee  one  m  tbe  praeiiUuner."  —  Lenert  un*t  t*v 
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Cazeaux's  Great  Work  on  Obstetrics. 

The  Fifth  American  Edition.     175  Illustrations, 
A  Theoretical  and  Practical  Treatise  on  Midwifery,    Including 
moy  and  Parluritionx  and  (he  ai 
Child  from  He  Birth  to  the  r  ''Weaning.     By   V     i 

M*  mber  of  the  Imperial 
the  Faculty  of  Medicine  of  i  ,  So.    J: 

by  -  net  ProJ  ?><  <>f  M, 

\V    EL  Buelocx,   M    l».  "   II  iih  n*. 
graphic  Wood.     One  volume  I;  '-ts»t| 

of  over  1100  pages. 

Trice,  bound  in  Cloth,  Bevelled  Boards,         ....     $*>•■ 
"  "        Leather, 

to.  expressly  fbl  I  I  m  dents  of  medicine,  and  those  of  midwifery  especially,  It*  t»*MchUig»  Ofv 

t*trlc  art,  and  such  clear,  pr... 
pneineral  states,  ha  have  been  (sanctioned  by  the  most  authoritative    practitioners,  and  confirmed 
Author's  own  experience.    Collecting  liin  muloriulu  from  the  writings  of  tbe  enlir*"  body  ofantec*^ 
carefully  testinp  their  correctness  and  value  by  nil  own  daily  experience,  and  rejecting  all  web  a*  were  Dales- 
fled  by  the  numerous  cast*  brought  nnder  Ida  own  iiumtwliate  observation,  be  ho*  formed  out  of  tbetn  ■  huff 
of  doctrino,  and  *  system  of  pructicaJ  rule*,  which  he  illustrate*  end  enforce*  in  the  clears  lUflflt 

maimer  possible."  —  Exammtr. 

CannifTs  Manual  of  the  Principles  of  Surgery. 

Based  on  Pathology,  fit  %  by  Wm.  Cannjff,  Licentiate  of  the 

Medical  Board  a/  Uj^per  Canada;  M.I),  of  the   I  of  New 

York ;  M.P.C.S.  of  E                                        wrgeon  to  the 
Uoxpit'rf,  New    York  i  late  1                            d  Pat  la  '    the 

Principle*  and  Practice  of  Su<                                      ria  College*  (.'.    W. 
Oct  $4.50 

"This  manual  is  evidently  tb«'  production  of  ■  nun  •1)0  l«  undl  Infornu'd  on  hi*  enbjrct,  nod  who  fflftr( 
haa  bud  i'Xp<  i  tchcr  and  oa  a  praoUltoHeft     Re  |m*  profited  by  tb  mtliorv  as 

theprinrip'.«of  mi.  trine*,  and  bos  present'- 1  -   «••!!  nrr*ng»4 

and  clearly  expressed,  far  the  advantage  of  others." — Amtncan  Journal  0/  Med.  &»'■ 


Cleayeland's  Pronouncing  Medical  Lexicon. 

A  NEW  AND  IMPROVED   EDITION  (THE   ELEVENTH), 

Containing  the  Correct  ftronwu  '  Definition  of  mod  of  the  Terms 

used  by  Speaker  if  and   '  f  Medicine  and  the   Collateral  Sciences. 

By  C.  IL  Cleayeland,  ILD.,  Mi  mber  of  the  American  Medical  Atmcia* 

A  small  Pocket  Volume $1.25 

This  little  work  is  b*  md  comprehensive;  it  is  not  only  a  Lexicon  of  all  the 

words  in  common  use  in  ftltO  a  Pronouncing  Dictionary,  a  feature 

of  great  value  to  Medical  8tadent&  To  ih<?  Dispenser  it  will  prove  an  excellent  aid, 
and  also  to  the  Pharmaceutical  Student.  This  edition  contains  a  List  of  the  Abbrevia- 
tion: ipttans,  together  with  their  meaning;  and  also  of  Poisons  and  their 
Antidotes:  two  valuuMe  additiona.  It  has  received  strong  commendation  both  from  the 
lieal  Pre«e  and  from  the  profession. 
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ben  on  Inhalation, 

la  Therapeutic*  and  Practice.     A  Treatise  on.  the  Inhalation  of  Oases, 
apors,  Nebulized  Fluids,  and  Powders;  including  a  Descripti 
e  Apparatus  employed,  and  a  Becord  of  Numerous  Esperin 
Physiological  and  Pathological ;  with  Cases  and  Illustrations.     By  L 
Solib  Cohen,  M.D.     12nio.     Price,     .        ,         .        ,        ,        $2  50 

*Vfe  recognize  In  this  book  the  work  of  a  persevering  Physician  who  has  faithfully 

idled  bis  subject,  und  added  to  \U  literature  much  that  is  useful  from  his  own  expe- 

LOe.     It  treats  respectively  of  Lbe  inhalations  of  nebulized  fluids;  ol  medicated  airs, 

*»es,  und  vapors,  und  of  pdwdtrff*     Dr.  Cohen  has  given  us  briefly  and  clearly  what- 

k'er  is  valuable  in  relation  to  tbe  insufflation  of  powders  in  respiratory  affections,  with 

t*«    experimental  proofs  and  pathological  evidence  of  their  ptno&rati&fl  iuto  the  bron- 

1-iin.l  tubes  and  lung  tissues/'  —  Attttrican  Journal  of  Medical  flcrfllf.  July,  186 

rof.  Carson's  University  of  Pennsylvania. 

*A  History  of  the  Medical  Department  of  the  I  /  of  Pennsylvania, 
from  its  Foundation  in  1 7  «*-> :  With  Sketches  of  the  Lives  of  Deceased 
Professors.  By  Joseph  Carson,  M.D.,  Professor  of  Materia  Medna 
and  Pharmacy  in  the  University  of  Pennsylvania;  Member  of  the 
American  Philosophical  Society,  etc.  In  one  volume  octavo.  Cloth, 
Price,  ,        . $2  00 

•'The  history  of  tbe  University  of  Pennsylvania  has  a  national  as  well  as  a  local 
interest,  from  the  early  date  of  its  origination,  and  the  connection  with  it  of  men  of 
illu.siriuus  public  reputation,  such  as  Drs.  Franklin,  Rush,  Physick,  Gibsuu,  Dewces, 
C7  hap  man,  Wood,  &c,  &c. 

M  For  fidelity  and  carefulness  of  statement  and  maintenance  of  the  dignity  of  th& 
Institution,  as  well  as  for  skill  in  literary  execution,  the  tusk  of  extending  und  con- 
tinuing this  record  could  have  been  confided  to  no  heller  hands  ihuu  those  of  Professor 
Carson. 

"For  the  labor  and  love  which  he  has  spent  in  preparing  this  most  interesting  and 
valuable  work,  Prof.  Carson  has  earned  the  gratitude  of  the  alumni  of  the  University, 
and  of  all  others  interested  in  medical  education  in  this  country." ~  American  Journal 
of  Medical  Science. 

D;vrm    An   fliA  TiVp     I   A  New  Edition,  thoroughly  Eevised,  and  a 
lXOll    Oil    LUC  lUyv.    J      great  portion  Re-written. 

A  Guide  to  the  Practical  Study  of  Diseases  of  the  JBye,  with  an  Outline 
of  their  Medical  and  Operative  Treatment,  with  Test  Type*  Q 
tralions.     By  James  Dixon,  F.RC.8,,  Surgeon  to  the  Royal  London 
Ophthalmic  Hospital,  &c.t  dkc>     In  one  volume.     Price,       .         $2  50 

**  Mr.  Dixon's  book  is  essentially  a  practical  one,  wriu.-n  by  an  observant  author, 
who  brings  to  his  special  subject  &  sound  knowledge  of  general  Medicine  and  Surgery." 

—  Dublm    (Juurlrrltj. 

*'Our  object  is  not  to  review,  but  to  recommend  this  work  to  students,  with  the  confi- 
dent assurance  that  they  will  rarely  be  disappointed  in  thai?  appeals  t"  liable 
guide  to  tbe  practical  study  of  the  Diseases  of  the  Eye.*'  —  American  M  >al. 

k"  We  li  i,i  i aJbea  great  pleasure  in  a  careful  perusal  of  this  book,  which,  both  in  style 
and  matter,  is  unsurpassed  in  any  language.  It  embraces  quite  a  wide  range  of  topics, 
and  furnishes  a  very  valuable  practical  guide  in  the  medical  and  surgical  treatment 
of  diseases  of  the  eye."  —  Buffalo  Medical  Journal. 


Durkee  on  Gonorrhoea  and  Syphilis. 


I  The  Fifth  Edition,  Revised  and  Enlarged,  with  Portraits  and  O 
Illustrations. 


A  Treatise  on  Oonorrhaa  and  Syphilis.     By  Silas  Durki 
low  of  the  Massachusetts  Modi  /,  t£&,  dmc.    A  New  and 

Edition,  with  Eight  Colored  Illustrations.    Octavo. 


This  work  of  Dr.  DrniKEp:'s  has  received  the  unqualified   aj»j 
of  the  Medical  Press  and  the  Profession  both  in  this  country  m 
Europe.    The  author  baa  devoted  himself  especially  to  the  trea 
this  class  of  diseases,  and  his  25  or  30  years  e:  ee  in  doing  ©o  i> 

here  recorded.     No  one  reading  his  work  can  iail  in  receiving   ven 
valuable  information  from  it. 

k"  It  ie  tbc  work  of  a  practical  man,  the  subject  ii  treated  in  a  plain,  flhrowd  manner     TW 
»ok  is  a  good  ono,  and  the  therapeutic*  are  laid  down  with  discrimination/*  —  London  Jfosfaaaf 
imtt  and  Uattttt. 
*Dr.  Durkee'a  production  is  one  of  thoae,  the  peruuil  of  which  Impress**  l>ie  reader  In  favor  of  th*»  *»th*F. 
te  general  "rough  houe*ty  everywhere  evinced,  the  philanthropic  spirit  oheervable  In  nv 

•age*,  and  the  energetic  advocacy  of  profeeaioiul  rectitude,  ej  •«?«*.  highly  or  the  moral  excellence  of  th» 
wnirr;  nor  in  the  reader  leaf  attracted  by  the  ekill  with  which  the  bonk  Is  arranged,  the  manner  Id  which 
thn  facta  are  cited,  the  clover  way  in  which  the  author*  experience  la  brought  in,  and  the  lucidity  of"  the 
reaeoulog,  the  fraqawt  and  extremely  fair  allusion*  to  the  labura  of  other*,  and  the  care  with  which  the  the- 
rapeutic* of  venire*]  complaint*  are  treated,"  —  Lancet, 

I  Fuller  on  Rheumatism,  Rheumatic  Gout,  and 
Sciatica,   a  new  edition  preparing. 


Their  Pathology,  Symptoms,  and  T  By  Henry  William 
FULLSB,  M.D.,  J'\/lo)o  nf  the  Royal  College  of  Physicians,  London; 
Physician  to  St.  George's  Hoqntal,  etc.  Prom  the  last  London  Edition* 
Octavo. 


Graves'  Clinical  Lectures  on  the  Practice  of 

Medicine.     By  Robert  James  Grave*,  MR,  FAX.*.,  Profi 
of  the  fnttituie*  qf  Modieimfn  the  School  of  Pkytricin  Ireland.    Edited 
6y.T.  Mooue  Melkjan,  M.D.    From  the  Beoond  Untied  and  Enlarged 
Complete  in  Oao  Volume.     Octavo,     Prfflt  .         $0.00 

Goff \s  Combined  Day-Book,  Ledger,  and  Dairy 

r  fining  not  only  the.  A 

^ay-Book  and  Lodger  System,  without  anyo/tho 
hilitif,  but  U  olOO  a  Dad;/  /  ,  d;c. 

rongly  hound  in  half-rumtia.       Price,  |] 
he  advantages  of  this  book  are  —  The  Account,  of  a  whoU  family  for  an  entire  year  can 
he  kept  in  a  Tery  small  space.     (See  Mitchell's  account,)     Ko  trati-fcr  of  ncoount* 
frohl  other,  or  from  one  part  of  the  book  to  another.     No  protracted 

March  for  an  account  when  wanted.     Shows  the  exact  btale  of  an  account  at  an/ 


R 
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Gross'  American  Medical  Biography  of  the 
Nineteenth  Century. 

Edited  by  Samuel  D,  Gross,  M.D.,  Professor  of  Surgery  \  Tenon 

Medical,  College,  Philadelphia,  &c,  <fcc.     With  a  Portrait  of  Benjamin 
Rush,  M.D-    Octavo $3,50 

Greenhow  on  Bronchitis,  npeemy  <?*  o 

'.  Emphysema,  and  Dt'  Headlam  Gheen 

liow,  ALD.,  Fellow  of  the  Royal  College  of  Physicians,  d:c,  dtc. 

Pri 

"To  rirlti  picture*  of  the  tort  of  oeeee  which  a  practitioner  rnr<<nnt«rn  In  hU  daily  walk*,  and  In  rtamplaa 
of  lb*  way  in  which  a  ■tndent  ought  to  turn  th«m  o»er  In  hU  tulnd  tm.l  make  th«*n  toolt  for  «e!f  tmjn.>*. 
•wnt,  we  have  rarely  teen  a  volume  richer."  —  Mrit.  and  Fbr.  Medteo-Cttirurg.  JEmew. 

Garratt's  (Alfred  C.)  Guide  for  Using  Medical 
Batteries. 


a, 
m 


ing  the  most  approved  Apparatus,  Method*,  and  Rule*  for  the  Medical 
Employment  of  1J<  ■••*;nt  <>f  Ni trails  Disease*,  tlr.,  ffcft 

With  numerous  Illustrations.     One  Volume,  octavo,       .         ,         $2.00 

"The  large  work  on  the  nunc  ■ubjnct,  and  by  the  nine  author,  I*  prt'ttr  w«-ll  known  to  the  Prnfeaaiou,  hot 
It  is  bulky  and  CTunbm©*,  and  by  no  mean*  »o  practically  useful.  The  prwrnt  cotupumUvily  brief  volume 
contains  every  thin*  uf  importance  lu  regard  to  the  varlotui  apparahieea  useful  to  the  Medical  Electrician 
and  the  various  mode*  of  application  fot  therapeutic  pUrpOOe*."—  Lancet  and  Obtrrrtr. 

Hewitt  on  the  Diseases  of  Women. 

SECOND  EDITION,  REWRITTEN  AND  ENLARGED. 

The  Diagnosis   ami    Treatment  of  Diseases  of   Hr</<  /    the 

Diagnosis  of  Pregnancy.     Founded  on  a  Course  of  I 

at  st,  Mary's  HospUai  Medical  8chool    By  Grail*  Hewitt.  M.  D. 
Lo&d.,  M.  K.  C.  P.,  Physician  to  the  British 

tureron  Midwifery  ana  D  Women  lr*tnal&&  Mar  if  s 

fiitul  Medical  School;  11  Heal  So- 

ciety of  London,  Sc.     With  a  new  Series  of  Illustrations. 
Price,  io  cloth,  $5.00;  in  leather,  $6.00. 

Hillier's  Clinical  Treatise  on  the  Diseases  of 

Children.    By  Thomas  ffiLT.li*,  M.D.,  Physician  to  the  Hospital 
for  Sick  Children,  and  to  University  College  Hospital,  <( c  ,  <fr.     Octavo. 

Price,  83,00 

"Our  epece  in  exhausted,  but  we  bete  said  enough  to  Indicate  and  IllnslTMi  >r   limfr>r*t 

Volume.   It  U  eminently  the  kind  of  book  needed  by  ell  medicaJ  tuen  who  wish  to  cultivate  clluital  acc-kacj 
and  sound  practice" — bmdun  Lanott. 


LINDSAY   AND   BLAKISTON'8   PUBLICATIONS, 


Mackenzie  on  the  Laryngoscope,  Diseases 
of  the  Throat,  &c«    Second  Edition* 

The  Use  qfth>.  h root,     I \ rith  n.Ul it iom, 

ami  an  L'rtxayon  Hoarseness,  Loss  of  I 
in  rein  ions  of  ih*-  L 

U  ■  .  M  I*  ,  Pi  roai, 

dbe.,  &&     Second  Edition,  with  addition* ,a\  imi 

Panmges,  ly  J.  Bin,  M.  l>,,  Author  of  "  Inhalation,  It*  W 

pei  ''  <<V      I 

51  engravings  o  Octavo.     Pri  .  $.1.00 

><<  UryafMeo;  i  •  fnro  it  lud  began  to  wqp^  to  toy  *n 

•anal  friend  of  (Itvrmaki,  who  h*m  dott*  u 

-.•ttt-y 
..•U..fi  of    Ilia 

'  .Hit  Uiui  tiarcba 
b  t>y  fj.r  tin.  t**t  whicfc  bw  bwto  (• 

Morris  on  the  Pathology  and  Therapeutics 
of  Scarlet  Fever. 

By  Casper  Morris,  M.D.,  a/  the.  College  of  Physician*  of  Phila- 

delphia, Ac,  *Lc    A  A  civ  I  Elm.    Octavo,  .        $1.50 

Meigs  and  Pepper's  Practical  Treatise  on 
the  Diseases  of  Children, 

Fourth  Edition,  thoroughly  Revised  and  greatly  Enlarged. 
By  J.  FoasYTFi  Hues,  M  h.  Fellow  of  lh  <>s  of 

Philadelphia,  <i  f  tTultAM  Pippku.  M  l>  .  PA 

Phila  a  Royal  l 

over  900  pages,     frice,  bound  in  Cloth. 

"  "  her,  ... 


■gp 


».k»  It  reprewnt  t..ll  v  in  It*  inmt  *dt*uc*d  fl&to  the  prmsiii 

Murphy's  Review  of  Chemistry  for  Students. 

Adapted  to  the  Courses  as  Taught  in  the  i  Ileal  Schools  i  J 

United  Stales.    By  John  G.  Mlt.i-iiy.  M.D.     In  0 

M7bi«  U  an  exc*«dlDg1y  w«fl*rT*ng«I  tml  caaifnlvnt  UanwU.    It  firm  l! 
principle*  of  Chumiftry  Id  a  clmr  an  J  r«y  cooclto  ruiuitt«r,  «o  m  to  •u.Iiwbtt*  nw»t  idmlnOily  U±e  ohjoei 
rticb  II  ww  (fejlgnfrf  '"  —  Xorth  fFutom  Mttdical  and  dliryfcaJ  J<»nMJ. 


endenhall's  Medical  Student's  Vade  Mecum. 


A  Compendium  of  Anatomy,  Phymotogj,  Chemistry.  The  Prodi*  of Medi- 
cine, Surgery,  OUUtrim,  Ducomm  of  the  Skin,  Materia  Medico,  Phow- 
maey,  Poisons,  Ae^Ae.  Bj  Closes  \l  >xz>Lxn  all,  \l.D^  Professor  of 
Obstetrics  in  the  Medical  College  of  Ohio,  Member  of  the  American 
Mtdieal  Association,  Ax*,  Ac  The  Eighth  Edition,  iCesised  end  Em* 
Urged;  with 'm  I UuMration*. $2M 


?agct'8  Lectures  on  Surgical  Pathology. 

at  (ho  Royal  College  of  Surgeons  of  England,  by  Jam  ca  Paget, 

,RA,  Surgeon  to  Bartholomew  and  Christs  Hospital,  Ac,  dee.     The 

American  from  tite  Second  London  Edition,  Edited  and  Retiscd 

UAU  TuJUrsR,  M.B.,  Land.  Senior  Demonstrator  of  Anatomy  in 

itersily  •  >rgk,  Ac,  Ac    In  One  Volume,  Royal  Octavo; 

tmerouM  JUwUrations, 

Price,  to  bevelled  ckth, $6.00 

in  leather 7.00 

Hospital  Reports,    wd&dbf*  i 

a  M  I >, and  William  Hi 

>r  1  Ml  ti/>tl  1869,  I  >r<U 

ad  other  Illuttra'i 
lew  per  volume,        • $100 

Allot,  l.v^M-f,  Ml-    w.rk  baa  b«#D  Comment'  idalpbia  Pbjf»iriaJif»  hniL£ 

!ini  volume  of  tb«  Report* 

.urj  I*!,  IMO'J.     Tbe  fin* 

II  U  LanJ!/ 

b  it  bdoMl 

1  n  are  all  tnhittLjc  contribution! 

•fine  ftrit!  •  ir  authors  ami  ibe  work 

U  may  wall  be  proti'i  v*rd 

vua  aal\maA\on  ol  \V 
—  American  Journal  of  OUuiTvt»,^n>^^^* 
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Pereira's  Physician's  Prescription  Book. 

Containing  Lists  of  Terms,  Phrases,  Contractions,  and  Abbrcviutions,  used 
in  Prescription*,  with  Explanatory  Notes,  the  Grammatical  twm 

of  Prescriptions,  Rules  for  the  Pronunciation  of  Pharmaceutical  Tenus^ 
A  Promdiacal  Vocabulary  of  U  ltd  a  series  of 

Abbreviated  Prescriptions  iltnstratinfi  the  use  of  the  preced>  etc, ; 

to  which  is  added  a  Key,  containing  the  Prescriptions  in  an  unabbreviated 
Form,  with  a  Literal  Translation,  intended  for  the  use  of  Medical  and 
Pharmaceutical  Students.  By  JoNATlLAN  PEREIRA,  M.D.,  F.R.S.,  etc. 
Awn  the  I  London  Edition. 

Price,  m  cloth |U6 

rt      in  leather,  with  Tucks  and  Pocket,      .        .        .  1,50 

This  little  work  has  passed  through  fourteen  editions  in  London  and  several  in  this 
country.  The  prfl86Ql  tditfon  of  which  this  is  &  reprint  has  been  carefully  revised 
and  man j  additions  made  to  it.  Its  great  value  is  proven  both  bj  its  large  sale  and 
the  many  favorable  notices  of  il  in  the  Medical  Press. 

Physicians  Visiting  List.      Published  annually. 

SIZES   AND    PniCE, 
For  25  Patients  weekly.    Tucks,  pockets,  and  pencil, $1  00 


50 

75 

100 

50 
100 


1  25 
1  50 

3  00 


Also,  AX  INTERLEAVED  EDITION, 

use  ©f  (\»<n(n/  I'hi/xicuins  and  nihers  who  compound   tln-tr  QWB    I'i  ft  1061  ipttons, 
or  famish  Midinnrt  in  their  palicnls.     The  additional  pages  can  also  be  used  for 

*1  W 

.       1  75 


For  25  Patients  weekly,  interleaved,  tucks,  pookets.  etc., 
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Prince's  Orthopedic  Surgery. 

OirniorKMCS:  A  £;  '■"  vj>«n  the  Prevention  ami  Cure  of 
Deformities  By  David  Frince,  M.D.  With  Numerous  Illustrations, 
Octavo $3.00 

•Thin  II  ftfQl  D  an  Important  pre  Alllf  written,  atiijwlAillly  il]u»ltutii|,'  i»nd 

Wl.|l|ir  l.fnrtpjtlr»«>rii1l  ilr^r***-)t  — frntji  <  Ivlt-piiliiti' »»r]  ,  In 

Hand  BtmnJtcd  Anetncve.    El  appears,  noteover,  tc  ial  book,  i»  im  »*  uuu  cutelly 

t  IhjuW  «ru  wuuted,  and  it  dawrve*  iaccem."  —  Mai  4  Surg.  EtforUr. 


Prince's  Plastic  Surgery. 

d  New  UbMsyfioation  and  a  Brief  Exposition  of  Plastic  Burgtry,     By 
David  I'kince,  M.D.     In  One  Volume  Octavo,   With  Numeroun  1 
tratiom.     Price, |1.50 
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Radcliffe's  Lectures  on  Epilepsy,  Pain, 
ralysis, 

And  certain  other  Disorders  of  the  Nervous  System,  by  Chariots 
RAKXiFTEjltD.,  Fellow  of  the 

Physician   to   the   Westminster  Hospital \  etc.,  etc,      J  J 
12mo . 

"Th©  reputation  which  Dr.  Radellffe  poeeoBeet  u  *  vnry  ebia  authority  on  nnrrous  alTe*  ' 
It  (a  work  to  ?  very  medtc*]  practitioner.    Disorder*  of  the  narrow  «if  i 

BUM  h  concerning  them  being  involved  la  ntyetery;  ll 
room  to  theorise,  which  lit*  rahjaot  afforded,  be  hr»»  i 

Lwtiooi  he  ftttempta  to  draw,    v,  ^a*1 

threw  much  light  upou  lb«  Physiology  and  Patbolugy  of  •''■    NVrvous  System." — Cbaos 

Robertson's  Manual  on  Extracting  Tec 

Founded  on  the  Anatomy  of  the.  Parti  in  the  Ope, 

and  Proper  Construction  of  the  the 

liable  to  occur  from  the  Operation,  and  the  1 
such  Accidents.    By  Abraham  RoBEBTBOS,  D.D.S.,  M.D.,  A\ 
"Prize  Essay  on  I  ;  Teeth"  etc.    In  One  lulutne,  with 

.<.    Second  Edition.    ];■  md  Improved. 

uThi»  author  is  well  known  u  a  contributor  to  the  literature  of  th"  !  id,  n»  a  pfag 

-abject,  and  trait«l  it  with  hf*  unual  .. 
ts  Valuable,  HOl  only  10  the  dental  ttudl  IH  MMl  pmotif  •  m>  dle*|  BtOdeM 

eapeci  lie,  in  limes  like  the  pwjimt,  U  culled  o|H>n  bo  frequently 

tbo  operation  of  extracting  teeth. * —  Drntal  Ouranof. 

Ranking-S  Half-yearly  Abstract  of  the  Me 
cal  Sciences. 

Price,  per  annum,  if  paid  in  idrsni  Half-yearly  volume* 

Thu  lirst  thirty-two  volumes,  bound  in  sixteen   volumes,  leather, 

furnished  each  at  $2.00.    Half-yearly  volumes,  in  paper  covers,  from 
MCb  at  $1.00. 

Renouard's  History  of  Medicine. 

Uutory  of  Medicine  from  He  origin  to  the  Nineteenth 

Appendix  containing  a  Philosophical  and  Historical  2ft  view  of  A 
cine  to  the   present   time,      By  P.  V.    R«N<  M.D.       T 

from  the  French  by  Cornelius  G.  Comeots,  M.  P.,  Profesmn 

Institute*  of             ie  in  the  Medical  College  of  o: 
Volume  Octavo.     Price, 

"From  ihe  pages  of  Dr.  Renounrd.  n  very  aci'urntp  arunnintance  may  be  obtained  with  the 
dne—  it*  relation  to  rifiluuttliH.  it*  pity  .  ..tlier  sciences  and  art*.  H 

caltivntora  with  the  BBjffajJBJ  ihcy>rio*  And  *ywterus  proposed  by  them,  and  lta  n  ?lj« 

■paphlori  dogma*  •  period*     H  u  in  clear  si  .  th*>  pi 

•C  lux  i  it-  bWw  afto  or  BpoelM  —  thai  ol  foundation  or  origin,  that  of  tradition,  aiui   f 

hi  \<jh"—Amrrican  Journal  qf  Mfdustl  Unmet. 

"The  best  hhrtory  of  medicine  extant,  and  cue  that  will  And  a  pUos  In  the  library  of  every  pi 
aims  at  en  acquaintance  with  the  paat  history  of  his  prufeaaiou.  There  are  many  itenn  tn  it  «re> 
to  offer  fur  the  inatructiou  and  amutitnitut  uf  our  readers." — Amencam  Journal  of  Ptiarmzcy. 
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ly an's  Philosophy  of  Marriage. 

J'hy.iraf  /;,■/.  |  Account  of  (he  Di*~ 

tone*  of  the  (Jauto- Urinary  On/cum.    The  Physiology  of  I  >  the 

j4nt/i  }able  Kingdom  By  Mm  basl  Kyan.  M.Lv, 

her  of  the  Royal  Q  dbnidtfL 

12mo.    .  |L0Q 

1  thv  Ryan  N  atom  rnproacb  or  nwptctoo ;  »n<1  wftto  a  alngntar  degree  of  oanloreod  Independence,  explain* 
la  a  true  *n  l  pallfnpMttrt,  matter,  over;  inn.ii  or  lh«  m  h  be  eoaaldere  wnattel  to  be  and** 

•food  l>>  nil  Intelligent  pMM  ■  —  lto»Uf»  Mrditat  and  Smtgical  Journal. 

Reese's  Analysis  of  Physiology. 

Being  '<  and  Doctrines,  de- 

.     By  JonN  J.  It i .1 :-!.,  M.D., 
Prof  rotor  of  vn  the  I 

verrityo/  J*<  i<  ,4ft  Second  Edition,  Enlarged.  12mo.  $1 

Reese's  American  Medical  Formulary. 

ll'rao.    , , 

Reese's  Syllabus  of  Medical  Chemistry. 

•1.00 

Stille's  Epidemic  Meningitis; 

Or,  Cerebro-Spi                            By  Alfred  Still£,  M.D.,  Professor  of 
the  Theory  and  Practice  of  iia. 

dee.  <frc.     Iu  One  Volume  Octavo (SU 

"  Thi»  monograph  ia  a  timely  publication,  comprehensive  is  IK  icope,  and  protecting  witbii 
e  imnll  ooinpajia  a  fair  dig*«t  of  our  existing  kuowlodgc  of  the  di*easc,  particularly  aoceplabl 
at  the  present  time.     It  is  just  such  a  hub  aa  it  needed,  and  may  be  takes  a*  a  model  for  similar 
work*."  —  Am,  Journal  Sir  J.  .SViVmitm. 

Sydenham  Society's  Publications,  v 

to  lS7o  r$t  50  vols.  8 

year*  furnished  at  tlQ.Qi  r.  Full  proa 

and  Lists  of  Books  published,  fu  free   tij 

appt 

Stille  s  Elements  of  General  Pathology. 

LA  Ptadieai  Treatise  on  the  I  "•«.  and  Result*  of  />*#. 

r  of  the  Theo)  t 
$f  Medicmn m  the  th  (/Amuj  .       (In  Ptrparation.' 
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Sansoni  011  Chloroform. 

Its  Action  and  Administration,  by  Arthur  Ernest  Sansom,  M.B., 
Physician  to  King' a  College  11  fa.,  etc.     12mo.   .         ,         $2.00 

•*Tb«  work  of  Dr.  Ransom  may  b*  cburaci«rhu>d  ft*  most  encellent.    Written  not  alon©  from  n  tbeoittloal 
:  very  couiiderabU'  fxy  Muvutu]  vttnl/,  mid  an  intimate  clinic*  t  acquainted  «  wuh 
ihv  administration  of  these  remedies, —  pawn  e  ground,  prlng  th"  kfmf  'nfortnrtio* 

tpon  9NTJ  p«iutt—  it  m  juut  tbo  work  for  i\n-  student  uml  pfCttttoHfc    Tb«  mi t bar  may  r«t  aaamed  tb*t, 
lllbatl  m  to  (]»<•  * harkneyed  ttpmariOH  of  endeavoring  to  supply  a  mat,'  tbl*  w  jut 

*)>'»r  bo  U'Ut  dooo — wpplM  and  well  inpnlicd  a  *•  ■  Mb  >>"Ck  exUted  bvfurv  In  oar  language."  — 

American  JfoJicaJ  Journal. 


Scanzoni's  Practical  Treatise  on  the  Diseases 
of  the  Sexual  Organs  of  Women. 

Translated  from  the  French  of  Drs.  H.  Dor  and  A.  Socin,  and  annotated 
with  the  approval  of  the  authors.  By  A.  K.  Gardner,  A.M.,  M.D., 
Professor  of  Clinical  Midwifery,  &e.,  &c,  in  the  New  York  Medical  Col- 
lege,    Witlt  Numerous  Illustrations.     Octavo.         .         .        .        $5.00 

In  the  etiology,  pathology,  and  therapeutics  of  female  diseases,  with  all  the  im- 
provements which  have  been  realized  during  the  last  twenty  years,  this  volume  is  ex- 
ceedingly rich;  while  in  its  arrangement  it  is  so  methodical  that  it  rnunt  constitute 
one  of  the  best  text-books  for  students,  and  one  of  the  most  reliable  aids  to  the  busy 
practitioner. 


Stokes  on  the  Diseases  of  the  Heart  and  the 
Aorta. 

By  William  Stokes,  Regius  Professor  of  Phytic  in  the   I  /  of 

Dublin  ;  Author  of  the  Treatment  and  Diagnosis  of  the  Diseases  of  tft& 
Chest ,  <£c,  <tc.    Second  American  Edition.    Octavo.     .        .        $3.00 

Spratt's  Obstetrical  Tables. 

Oomfrmng  Graphic  Illustrations,  vv'lh  Descriptions  and  Practical 
Remarks  exhibiting  on  DiwctM  Plates  many  important  subjects  in 
nufery.  By  G.  Spratt,  Sargatn  AjOOOUChewr.  First  American  from 
the  Fourth  and  ti ready  Improved  London  Edition,  carefully  Revised, 
with  Additional  Notes  and  Colored  Plates.  One  Volume  Quarto. 
Price W-00 

Skoda  on  Auscultation  and  Percussion. 

By  Joseph  Skoda     Translated  from  the  Fourth   German  Edition,  by 
W.  O.  Markham,  M.B.,  Assistant  Physician  to   St.  Mary's  Hospital 


Tanner'i 
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I  Tanners  Practice  of  Medicine. 
FIFTH  AMERICAN  EDITION. 
The  Practice  of  J  II  awkks  Tanner  M,D.t  Fellow 
of  the  Royal  College  of  Phy#ician$,  Author 
(he  J 
the  Sixth  London  Edition,  U  <d  and  h 
Price,  bound  in  cloth,  .......  $tf 
"  in  leather, 7 
Dr.  Tanner's  work  on  (he  Practice  of  Medicine  it  so  well  known  in  tiiis  country,  and 
has  Lad  such  an  extensive  and  rapid  sale,  thai  il  see  run  almost  unnecessary  to  Hay  my- 
'liiug  in  r<i«r.  u.  e  to  it;  the  present  edition,  however,  contains  such  substantial 
•  ion*  and  alteration!  as  almost  to  constitute  it  a  new  work,  and  from  being  a  com* 
paratively  email  volume  it  now  forms  a  handsome  octavo  of  nearly  1000  pages ;  all 
that  was  useful  and  practical  in  the  smaller  volume  has  been  retained  and  much  new 
matter  added,  written  in  the  same  condensed  and  easy  style. 

■Tb*  l**4ing  feararoof  thli  hook  !■  Urn  amnttnlly  |ir*rtltT<l   ehftnetrr,     Dr.  T*mi«r  h*»  produced  •  rear* 

complete  Synisin  of  Modlcln*  thai  »iij  will.  u)».  I.  w. rnpsflffT     It  U  lb*  r*mh  of  long  «*p«rf  ecu*  •ad 

tmnl  practice,  umI  It  i*  th«rrforo  Titliubl*  m  •  gnld*,  »nd  tnutwwuhy  m  *n  ri"iu|>Ur,"  —  «^on^on  LanMt. 


Tanner's  Practical  Treatise  on  the  Diseases 
of  Infancy  and  Childhood. 

Octavo $3.00 


This  book  differs  from  other  works  of  the  kind,  iu  embracing  a  wider  range  of  tub* 
jectsthan  is  usually  contained  in  treatises  on  children's  diseases  ;  besides  the  ordinary 
complaints  of  those  subjects,  it  includes  many  affections  which,  though  common  to 
adults  and  children,  yet  offer  some  modification  in  form,  or  in  the  indications  for  treat- 
ment, when  occurring  in  the  latter.  Thus,  we  have  an  account  of  diseases  of  the  eye, 
ear,  and  skin,  of  small-pox,  scrofula,  tuberculosis,  syphilis,  bronchocele,  and  cretinis 
diseases  of  the  kidneys  and  genital  organs,  and  some  of  the  accidents  common  to  ch 
hood.  The  style  of  the  work  ts  condensed,  and  the  book  might  with  truth  be  cull 
a  manual,  rather  than  a  treatise,  but  there  is  nothing  superficial  about  it ;  —  ever, 
thing  really  important  is  given,  while  the  discussion  of  disputed  subjects,  e-nd,  is 
fact,  of  everything  which  is  not  of  practical  importance  in  the  study  and  treatment 
children's  diseases,  is  omitted. 


E 

ry 


Tanner's  Index  of  Diseases  and  their  Treat- 
ment. 

With  upwards  of  500  Formula  for  Medicines,  Baths,  Mineral  Waters, 
Clhnatesfor  Inmlids,  &c,,  <C*c    Octavo $3.00 

"Dr. Tanner  bM  been  pernllurlv  hsfff  in  ..;  t  dialing  ai>d  tnppiylfif  tb*  want*  of  tbtProtarion 

.  of  d1m*«m  give.  «>■  of  wtedsaAsi  tfci  manner  of  a  good  M«Ueal  Dictionary;  an  outline  of 

9W«rj  dlmaaa,  Including  many  surgical  dLieaam,  Wtt!  i  torn,  and  mod*  of  tr*ati»M>tj  oil  odu 

:i,jo  of  Formalin,  tad  an  account  of  the  climate*  of  lb.  vmrtout  ports  of  Ih.  wortd  aaltaata  fbt  lnr»i 

■bjo  canUlui  nt  the  twgiuuinf  of  fix-  work  *  tabular  ■JooimI*  of  IBbJi  *  doOBtt  duty  at  urn^  m 

M  and  an  tndsx.   Il  will  I*  found  .  most  valuable,  compan.  Melon*  prac  11  Uon«*  -  — , 


Tanner's  Memoranda  of  Poisons. 

mn  the  Serrid  London  Edition. 


« 
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Trousseau's  Lectures  on  Clinical  Medicine. 

Dili  i4,  Bins,  1  »7  A.  Tboobb bi j 

rtt,     ZVtmftfafed  and  edttorf, 

'  iVr„N>  ^,  by  P.  Victors  Basque,  M.D.,  A^kui 

Pfi  nal  Hospital  for  the  J '  Epileptic,  <fcc 

Volume  One.     Cloth, 

Volume  Two,  .  5  00 

Volu  9,  now  Ready .      5  00 

•* This  bowk  tnru  b  aa  asoinpl*  ul  i-'"  '■'«'  klnftof  ung.  and  *eare  moch  Indebted 

to  the  Iran*:  rurea.     [t  to  •  booll  which  d«<«erves  tc 

be  popuUmtx).    Vc  scantily  know  ei  ■•  n  to  *  ytMraj  auui  whM  •■uteri  rig 

,  and  their  tmrratlan  de- 
fold  Of  llmt  prolixity  whii  l  >itj  ilysia,  ia  high] »  whs* 

th*  object  u  lo  poiut  l  hm£om  itedtatl  Timu  and  C 


Tyler  Smith's  Obstetrics, 


A  Con,  liv  William  Tyler  Smith,  M.D.,  Physician,  Ac- 
aotietaur,  and  Lecturer  on  Midwifery,  and  the  Diseases  of  Females,  in  8L 
Ma  /,  <fc&,  •$&  ll'i'/i  Xumrrou*  If  frustrations. 
Edited  by  A.  K.  i  rABJMJEB,  M.D.,  Fellow  of  (he  New  York  Academy  of 
Medicine,  tlr.,  <i*e.     Octavo. $5.00 

Foynbee  on  Diseases  of  the  Ear.    Their  av- 

Diagnosis,    and    Treatment.     A    new  !i    a    Stfj 

By  James   IIintun,  Aural  Surgeon  to  Guy's  Hospital,  -f.  .     IFM 
Illustrations.     Octavo.  .  .  .  .  Pri 

Thompson's  Clinical  Lectures  on  Pulmonary 
Consumption.  0ctavo>  $2,l() 

Tyson's  Cell  Doctrine : 

DEi  History  and  Present  State,  ivith  a  Copious  Bibliography  of  the  Sub- 
ject, far  (he  use  of  Students  of  3/  isiry.     By  Jambs 

Tyson,  M.  D.,  Lecturer  on  Microscopy  in  the  \ 

So,     In  One  Volume,  with  a  Colored  Plate,  a  row 

Illustrations  on  Wood.     Price,  $2.lt0 

Tilt's  Elements  of  Health,  and  Principles  of 
Female  Hygiene. 

By  F.  J.  Tilt,  M.D.,  Senior  Physician  to  the  Lying-in  Charity,  Author 
of  Works  on  tlie  Diseases  of  Menstruation,  Uterine  Tlwrapeutics,  d*c.f 
&c.    12mo $150 

*Dr.  Tilt  divides  llfu  Into  the  septennial  epoch*  io  long  adopted  by  philosophers  and  medlcnl  3ien,  discuss- 
ing, utidt-r  the  dillerenl  ages,  the  physical  and  moral  relation!,  dlieues,  *c,  peculiar  to  each.  The  chapter 
devoted  to  the  age  from  fourteen  to  twenty-one  yeora  contains  much  valuable  ad  vice  respecting  the  menstrual 
(unction  during  that  period.  Tables  showing  the  value  of  life  at  each  of  the  different  periods  of  lire,  an 
appended  in  tbeir  proper  places;  and  the  work  alao  contains  other  statistics  of  value  and  interest.  The 
whole  work  una  been  prepared  with  great  core,  and  contains  a  large  amount  of  valuable  information,  which 
professional  met.  may  consult  will  profit/'  —  A".  1\  Medical  Timu. 
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Taylor's  Theory  and  Practice  of  the  Move- 
ment-Cure. 

Or,  f  ie>U  of  Lateral  Curvature  of  the  Spine,  Paralysis,  Indigestion^ 

Constipation,  Consumption,  Angul<  ,  and  other  I).' fortuities, 

Diseases  Incident  to  Wonun,  Derangements  of  the  Nervous  Syxtcm,  and 
other  Chronic  Affections,  by  Ute  Swedish  System  of  L>> 
By  CnARi-ES  Taylor,  M.D.     With  Illustration*.     12mo.     .         $1.50 

The  work  of  Dr.  Taylor  is  a  ByBtenmiic  treatise,  containing  the  principles  on  which 
this  treatment  is  based,  and  full  and  explicit  direction-*  in  Mn'ir  application  to  indi- 
vidual diseases.  The  author  discusses  ihe  nutritive  processes,  muscular  contraction, 
and  the  physiology  of  general  exercise,  the  suhjects  of  the  first  three  chapters,  in  a 
most  satisfactory  manner.  The  work  is  purely  of  a  scientific  character  and  commendt 
itself  as  such  to  the  attention  of  all  physicians. 

Virchow's  Cellular  Pathology. 

As  based  upon  Physiological  and  Pathological  History.  Translated  from 
the  Second  Edition  of  the  Original.  By  Frank  CSABGB,  B.A.,  M.A., 
Cantab  Licentiate  of  the  Boyal  College  of  Physicians,  <fcc.,  &c.  With 
Notes  and  Numerous  Em<  tn'pallij  from  MS8.  Notes  of  the 

Author^  and  Illustrated  by  144  Engravings.     Octavo.    .         .         $5.00 

Prof.  Virchow  and  bis  writings  are  well  known  wherever  the  acienoe  of  medicine  is 
studied,  This  work  has  been  selected  by  the  Medical  Bureau  of  the  United  States  for 
general  distribution  in  the  hospitals  and  medical  stations  of  the  army ;  recording,  as 
it  does,  the  researches  in  this  branch  of  science  down  to  the  present  time. 

The  importance  of  the  subject,  the  new  ideas  advanced,  and  the  established  repu- 
tation of  the  author,  induced  the  publication  of  this  book,  and  has  made  it  a  standard 
work  throughout  Europe  and  in  this  country. 

Virchow  on  Morbid  Tumors. 

IN   PREPARATION. 


Walker  on  Intermarriage. 


Or,  the  Mode  in  which,  and  the  Causes  why,  Beauty,  Health,  and  InttUect 
result  from  certai n  Efotm&ond  Deformity,  Disease,  and  Insanity  from 
others.  With  Illustrations.  By  Alexander  Walker,  Author  of 
»  Woman,"  " Beauty"  &c,  &c.     12nio $1,50 

"The  author  Is  evidently  a  careful  observer,  and  a  proper  thinker,  and  has  presented  n*  with  a  tost  amount 
rf  Information,  derived  both  from  man  and  the  Inferior  animals,  fie  bu  aimed  to  be  awful,  by  pain! 
now  bodily  deformities  and  mental  JnQrmltjr*  may  be  forestalled;  and  how  marriages  among  blood  relations 
tend  to  the  degeneracy  of  the  offupring.  lie  also  ihown  how,  by  rim- fully  assorted  marriages,  the  means  of 
improving  general  organization  and  beauty  of  countenance,  as  well  ah  mpitUt  und  phrnknl  vigor,  are,  In  s 
great  d»grt<o,  under  the  control  of  man.  Although  not  strictly  a  medical  wurk,  we  cannot  refrain  i 
mending  it  to  the  perusal  of  the  Profession,  as  it  contains  much  that  is  valuable  in  a  hygienic  point  of  view."  — 
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Wythes'  Physician's  Pocket,  Dose,  and  Symp- 
tom Book. 

Containing  the  Doses  and  Uses  of  all  the  Principal  Articles  of  the  Materia 
Medica,  and   Original  Preparations;   A    Table  of    Weights  and  Mear 
sure*,  Rules  to  Proportion  the  Doses  of  3Iedwines,    Common  Abbre- 
viation* used  in  Writing  Prescriptions,  Table  of  Poison*  and  Antidote*, 
Classification  of  the  Materia  Medica,  Dietetic  Preparations,  Table  of 
Symptomatology,  Outlines  of  General  Pathology  and  Therapeutics,  d-i 
By  Joseph  H.  Wythes,  A.M,,  M.D.,  &c.    The  Eighth  i*v i  ised  K 
Price,  in  cloth,  ........        $1, 

"      leather,  tucks,  with  pockets,         ....  1. 

This  little  manual  baa  been  received  with  much  favor,  and  a  large  number  of  copies 
told.  It  was  compiled  for  the  assistance  of  students,  and  to  furnish  a  vade  mecnm  for 
the  general  practitioner,  which  would  save  the  trouble  of  reference  to  larger  and  mor* 
elaborate  works.  The  present  edition  has  undergone  a  careful  revision.  The  thera- 
peutical arrangement  of  the  Materia  Medica  has  been  added  to  it,  together  with  sack 
other  improvements  as  it  was  thought  might  prove  of  value  to  the  wor*. 


Waring's  Manual  of  Practical  Therapeutics. 

Considered  chiefly  with  reference  to  Articles  of  the  Materia  Medica,  By 
Edward  John  Waring,  F.R.C.S.,  F.L.8.,  &c,  &c.  From  the  Second 
London  Edition.     Royal  Octavo. 

Price,  in  cloth,         .  $6.00 

"       in  leather, 7.00 

There  are  many  features  in  Dr.  Waring'e  Therapeutics  which  render  it  especially 
valuable  to  the  Practitioner  and  Student  of  Medicine,  much  important  &nd  reliable  in 
formation  being  found  in  it  not  contained  in  similar  works ;  it  also  differs  from  them 
in  Mi  completeness,  the  convenience  of  its  arrangement,  and  the  greater  prominence 
given  to  the  medicinal  application  of  the  various  articles  of  the  Materia  Medica  in  the 
treatment  of  morbid  conditions  of  the  Human  Body,  &c,  &o.  It  is  divided  into  two 
parts,  the  alphabetical  arrangement  being  adopted  throughout  the  volume.  For  the 
further  convenience  of  the  reade*  there  iB  also  added  an  Inukx  or  Di*»asks,  with  a 
list  of  the  medicines  applicable  as  remedies,  and  a  full  Indkx  of  the  medicines  and 
preparations  noticed  in  the  work. 

"Our  admiration,  not  only  for  the  Iromenae  lnduitry  of  th«  aathm-.  but  nUo  of  the  great  practical  value  of 
the  volume,  iucrauea  with  over?  reading  or  ocmiuItatiDD  of  it.    We  wUh  a  copy  coqJi  be  put  lit  fli*  bSOAl 

v  ■rutJent  or  practitioner  In  the  country.     In  oar  evtlmatloa  It  i«  the  best  book  of  the  kin«1  l 
nrltteo,"— N.  Y.  Medical  Journal 

Weber's  Clinical  Hand-Book  of  Auscultation 
and  Percussion. 

An  J  n  from  First   Principles  of  the  Method  of  Into 

Diseases  of  the  Respiratory  and  Circulating  Organs.     Translated  bv 
John  Cockle,  M.  D.     With  Illustrations.     Price,       ,        .         $1,0*0 
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Walton's  Operative  Ophthalmic  Surgery. 

By  Haynes  Walton,  F.R.C.S.,  Surgeon  to  the  Central  London  Ophthal 
mic  Hospital,  t£*t\      With   1  GO  Itfustrotions,     Edited   by  S.  Ljttell, 
M.D.,   Surgeon  to  the  Will*  EfapikU  for  the  Diseases  of  tfu 
Octavo $UQ% 


"  It  U  exnloeotlj  »  practical  work,  •Tlndag  lu  tu  »ml»or  great  rwwrch,  *  Uwroogb  koowtalg*  of  hia  miU 
)♦€«,  and  an  urcumtc  uid  ami  ot»*rvlng  tuuid  "  —  DhUu*  QuarUrlg  JtmnutL 


Watson's  Practice  abridged. 

A  Sytwpsis  of  the  Lectures  on  Vie  Principles  and  Practice  of  Physic.  De- 
livered at  Kings  College,  London,  by  Thomas  Watson,  M.D.,  Fellow 
of  tfic  Royal  College  of  Phytioiani,  Ac,  dc  \  last  London 

Edition.  With  a  epWCfal  but  Complete  Account  of  the  Properties,  Uses, 
Preparations,  Doscs^c,  of  all  the  MediUfcm  mentioned  in  them  Lectures, 
and  other  Valuable  Additions,  by  J.  J.  Met  lor,  A,M«,  M.D.,  Ac.,  Ac. 
A  neat  Pocket  Y>>i  din  cloth  flexible.         ,         .        .         $2.00 

Wells1  Treatise  on  the  Diseases  of  the  Eve, 

Ulu  /    Qphtfu  and    Ni: 

Ophthah 
li  A  Londo  .-,  $7  ftOt 

This  Lfl  I  lie  author's  own  tditta  ■■■»  his  supervision,  and  iuu< 

iu  ihi*  country  by  special  arrangement  ■ 


. 


Wright  on  Headaches. 


Their  Causes  and  Oieir  By  Henry  G.  WuitiRT,  M 

ofthr.  Royal  Cbilege  of  Fhytfotaw,  do,  r&&     From  the  Fourth  Luu»l< 

Edition/  12m<>.     Cloth.        .  .  .  .  .  $1. 


M.i-i'  of  R  bnOi 


14  Few  affections  are  more  unmanageable  and  more  troublesome  Hum  th 
ibis  essay  treats;  and  we  doubt  not  that  any  suggestions  by  win 
them  will  be  gladly  received  by  pfeyaieSaBf,     The  author's  plan  ia  simple  and  practici 
lie  treats  of  headaches  in  childhood  and  youth,  in  adult  life  utid   old  age,  gl 
each  their  varieties  and  symptoms,  and  their  causes  and  treatment.     It  is  a  m.< 
factory  monograph,  as  the  mere  fact  that  this  is  o.  tcatifU 

*4The  great  pains  which  the  author  takes  to  clear  u\  •  mini  diagi 

dilTowut  varieties,  and  establish  a  satisfactory  basis  for  rational  Ureal  VfOKJm 

where  risible.     While  such  a  valuable  fuud  of  Information  ii  off 
ft!  the  cost  of  a  single  visit,  he  should  not  lei 
,tl  and  Surgical  ffyor ler. 

Wells  on  Long,  Short,  and  Weak  Sighl 

their  Treatment  by  ih< 

<},  with  Additions  and   Js  Mustrai  By  J.  So 

lls.    Octavo.         .....  Price, 
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Harris's  Dictionary  of  Medical  Terminology, 

Dental  Surgery,  am.  tiii:  I  BtUKUCBL     By  Chapln  A. 

Harris,  M.D.,  D.D.S.,  Professor  of  the  Pri»  Dental  Surgery  in 

the  Baltimore  College  y  Member  of  the  Av\  \fedical  Association,  &c,t 

<t'c.     The  Third  Edition,  '//  revised  and  d*  by  Ferdi- 

nand J.  S.  Gorgas,  M.D.,  D.D.S.,  Professor  of  Dental  Surgery  in  the 
Baltimore  College,  <fra,  dec.     Royal  octavo.  Clotb,  $6.50.  Leather,  $7.5(1 

This  Dictionary  has  been  for  a  long  time  out  of  print ;  a  new  edition  has  been  much 
needed  by  the  Profession,  a  constant  and  increasing  demand  existing  for  it.  The  pres- 
ent edition  has  been  thoroughly  revised  by  Professor  Gorgas,  Dr.  Harris's  successor  in 
the  Baltimore  Dental  College.  Many  additions  and  corrections  have  been  made,  and 
some  J  wo  to  three  thousand  new  words  added.  The  doses  of  the  more  prominent  medici- 
nal agents  have  also  been  added,  and  in  every  way  the  book  has  been  greatly  Un- 
proved, and  its  value  enhanced. 

Harris's  Principles  and  Practice  of  Dental 
Surgery. 

The  Ninth  Edition,  with  320  Illustrations*     Royal  octavo. 
Price,  bound  in  cloth,  bevelled  boards,          .        .  '     .        .        $6.00 
leather, 7.00 

This  edition  of  Dr.  Harris's  work  has  been  subjected  to  a  very  thorough  revision 
by  competent  professional  gentlemen,  and  contains  many  and  important  additions, 
bringing  the  work  fully  up  to  the  present  elate  of  dental  science,  and  adding  greatly 
to  its  value.  The  illustrations  have  also  been  much  Improved ;  some  have  been  replaced 
by  new  drawings,  and  many  new  ones  have  been  added.  The  publishers  therefore 
offer  it  with  the  confident  assurance  that  it  will  now  be  found  a  thorough  elementary 
treatise,  a  text-book  for  the  student,  and  a  useful  companion  and  guide  for  the 
practitioner. 

Bond's  Practical  Treatise  on  Dental  Medicine. 

Being  a  Compendium  of  Medical  Science,  as  Connected  urith  tlie  Study  of 
Dental  Surgery.  By  Thomas  E.  Bond,  M.D.,  Professor  of  Special 
Pathology  and  Therapeutics  in  the  Baltimore  College  of  Dental  Surgery* 
The  Third  Edition.    Octavo,        ......        $3.00 

MW«  hare  spoken,  or  Intended  to  speak,  heartily  to  pnilioof  Dr.  Bond's  work.  It  hw  unmistakable  trwi- 
Aenceof  thorough  medical  icto&oo  la  Its  subject-matter,  and  of  a  capital  authorship  In  ft*  stylo  and  treat 
nut.*'  —  American  Medical  Journal. 

Robertson's  Manual  on  Extracting  Teeth. 

Fount!  td  on  tlie  Anatomy  of  the  Parts  involved  in  the  Operation*  tfa  Kinds 
and  Proper  Construction  of  the  Instruments  to  be  Used,  the  Accidents 
til  r  from  the  Operation,  and  the  Proper  Remedies  to  be  Used. 

By  A.  Rouektson,  M.D.,  D.D.S.,  &c.    A  New  Revised  Edition.  | 

•TbU  av.rk  I*  t*J amble  not  only  to  the  deotal  student  and  practitioner,  bat  aleo  to  tb«  medical  student  and 
pem."— AftOai  OWMft 


IfVs  Practical  Treatise  on  Operative  Den 
tistry. 
a    XL'l    EDITION,  THOROrCHLT    UCY1BKD. 
Bj  JoNATtlAX  Taft,  D.D.S.,  Professor  of  Operatic  Dentistry  in  t! 
Oatapi  /  P  r.M/  Sunjenj,  <£*     The  8*mi  BtMmt  VvrOwgUt 
milk  additions,  a>  p  to  the  present  state  of  tA> 

Cunlaining  *t*r  100  /  n#.     Octavo.       Leatbr 


*f  Mi   TfcftY  tr**tj*~  stable*  D*  I*  «jm*  **«f  »im^Ij  trf  H.     Il  li  tiff  OkOfOttjft  ifel 
lirhf    i     —  ■  wtOm     In      b  »dm>rmi»U,  aod 


s  on  the  Human  Teeth. 

Ji'  >ry  and  Structure*  tike  Trmlmnit  wf  the  Diseases 

■  he  Modi  >>f  I  isertmg  Artificial  TViA,  dc    Eds 
t  Arise  A.  ELABEIB,  M.D./D.DJSL,  &c     With  250  Iltustratwt 
Octavo.         ...  |4M 

Richardson's  Practical  Treatise  on  Mcchani 
il  Dentistry, 


Josi  Pi  i/i— i  «/  Jfceiaam/  Dentistry  in 

ike  Ohio  College  of  Dental  Surgery,  Ac     T2k  mer  150  beautifully  exe- 
cuted Illustration*.     Octavo.      Leaifcer.  $4.60 


Bandy's  Text-Book  of  Anatomy, 

.For  Ci*  €flr  «/  &*£e*t*  •/  Medicine 
.to*  E*  Ha»t.  MJX,  fafe  Professor 
Anatomy  and  Physiology  in  the  BstSmmo  CMbpt  mf  Dental  Sun 
I  Illustrations.    Octavti  .  .        .         H- 

Coles  on  Deformities       tbe  Mouth, 


.  r  MedLmaieai  T^mtimemL    l>y  J  a  m  i 

eond  Edition!  EUvUed  and  Eni*rr«<  «^a  3  Culored  Engn 
d  51  Illutl 

Heath  on  Ihc  Injuries  and  Dtse>         fthc  Ja1 

of  thr  Jlnttal  Grflfcpr  of  Surgt> 

\         W\     l  *  ii  i: !     I     l'HKE  Hi  5.,  Assist 

I  UJustrationa.     Ociav 
Price,        ,  . 

Tomes'  System  of  Dental  Surgery. 

By  John  Tomol  BML&,  DftltM  to  the  Denial  Hospital  of  London,  Author 
of  "  Ttaw'  MitaJ  Physiology,"  <fc^  **     IT»»  208  beautifully  executed 


LINDSAY   AND   BLAKISTON'S    PUBLICATIONS. 


Cooley's  Toilet  and  Cosmetic  Arts. 

The  Toilet  and   Cosmetic  Arte,  in  Ancient  and  Modern    Time*,      With  a 
Review  of  tlie  Different  Theories  of  Beaut  if  and  aaiious  allied  Iuforma- 

tinn,  Sootali  Hygienic,  and  Medical,  including  Instructions  mid  Cautions 
respecting  the  Selection  and  Use  of  Perfumes,  Cosmetics,  and  other  Toilet 
Art  'da   Cumprti  ion  of  Formula;  « 

for  their  Preparation.     B)  Arnold  J.  CoOLEY,  Author  of  "  Ojclopudta 

of  Receipts:  Processes.  Data,  and  Collateral  Information,  tic,  in  the.  Arts 

and  Manufacture*"    With  Index  to  about  5000  Matters  of  Interest. 

or  Caution.     Demi-Octavo $3.0(3 

Ott  on  the  Manufacture  of  Soaps  and  Candles. 

including  the  Meet  Recent  Discoveries,  embracing  all  kinds  of  Ordinary 

Hard,  Soft,  and  Toilet  Snap*,  especially  them  i  the  Cold  Process; 

and  the  Modes  qf  Deb  ng  and  the  Making 

of  Tallow  and   Composite   Candles,     By   Al»LFH   Ott,  Practical 

Analytical  Chemist.     12ido.      With  Illustrations.     (Just  really. )     $2.50 

The  author,  in  preparing  this  volume,  has  boon  careful  to  gire  a  clear  ami  concise 

account  of  ihe  art  of  soup  ftn«l  candle  making,  as  now  practised,  so  ns  to  nmko  the  work 

as  practical  in  ii^  olmractgf  ti  pottfbia,     Appropriate  illustrations  have  been  tddad, 

and  critical  explanations  of  the  various  manipulations  and  mechanical  arrangement*, 

by  which  they  are  effect etl.     Much  new  matter  has  also  been  incorporated  in  the  bookt 

never  before  published. 

Piesse's  Whole  Art  of  Perfumery. 

A   NEW   REVISED   AND   ENLARGED   EDITION. 

And  the  Methods  of  Obtaining  the  Odor*  of  Plants;  with  Instructions  for 

the   Manufacture  of  Perfumes  for  the   Handkerchief,  Scented   Powders, 

Odorous   \'inrynrx,   Dentifrices,  Pomafh  ,   Perfumed  Soaps, 

;    to  which  i$  added  Oft    Appendix,  on  Preparing  Artificial  Fruit 

mccs,  &c     By  G.  W.  Septimus  Piesse,  Analytical  Chemist.   A  new 

American  from  the   Third  London  Edition.     12mo.      With  Numerous 

Illustration*.  .  $3.00 

Dr.  riKSSX's  volume  covers  the  'entire  ground  of  the  subject  upon  which  if  truti 
It  is  full  of  Useful  ami  Curious  Information,  including  also  many  Valuable  Formulae; 
an  1  will  be  found  of  equal  importance  and  interest  to  the  practical  man  as  to  tlie  gen 
oral  rasder. 

Overman's   Practical   Mineralogy,  Assaying 
and  Mining. 

WiO\  a  Description  of  the  Useful  Minerals,  and  Instructions  for  Assaying, 
ording  to  the  simplest  Methods.    By  Frederick  <  ..  Mining 

Puginrer,  dr.     12nio 81.2* 

Thr  object,  of  this  volume  is  to  place  before  the  public  the  characteristics  and  use* 

tf  ml&erala,  in  a  popular  lit/fa,  avoiding,  as  far  as  possible  the  use  of  scientific  and 

The  sob,  -.  ided  into  throe  parts:  —  Mineralogy,  or  ft  Detfirip- 

Of  ih<"   \pponrance  of  Minerals,  with  the  localities  in  which  they  ma 

fotin<l ;   Assaying,  or  an  Investigation  of  the  value  of  Minerals,  by  meani  which  are 

within  the  reach  of  ever>  one;  and  Practical  Mining  in  iia  simplest  form. 

Piggott  on  Copper  Mining  and  Copper  Ore. 

■lining  a  full  eof  the  Principal  Copper  Mines  of  the 

'ed  States,  the  Art  of  Miriing,  the  Mode  of  Preparing  the  Ore  for 

Market,  <fv„  dr.     By  A.  Snowden  Piggott,  M*D.(  Practical  Chemist 

l2mo  ...  ti.w> 
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Morfit's  Chemical  and  Pharmaceutical  Alan 
ipulations. 

A   Manual  of  the   Chemical  and    Chemico- Mechanical    Operations  of  Ute 

boratory,     By  CAMPBELL  Morfit,  Professor  of  Analytic  a?id  Aj>, 

Chemistry  in  the  U  of  Mary/  MoiLTlT, 

(  Metier  and  Refiner  in  the   United  Statu  Astay  Office.     Hie 

>m,  Revised  and  Greatly  Enlarged,  with  over  500  IUmtra- 

m.    Octavo $5.00 

be  whole  is  anch,  that  tnery  ittidrnt  will  be  aMeto  go  tbrongh  thr  work  wtltolfl  <• 

!  tti<*  uoceAaary  apparatus  art»  at  hi>*  command.    Bat  even  i  ■  • .  »  canfttl 

ttadvol  iit.iiiivi-  *stinJ«nt  a  very  asel  n  all  th*  mmilpoJAtioM  of  iii^j-ihnrsti^ 

nM,  wlui  are  piCT6Dtftd  I  <  m  aHemLiug  1lit»  Hbuola  of  \  ii.irtn  .<:y  aud 

mafrlTfiof  t!<  iln'-m  K«r  •rlf-iroproTenierjl-    like  tttMNHt of 

<d  hk  Hi"  g  tbia  hi  tk  1*  truly  iuiLoui*liiug,  (!  i  ex- 

irateoeM  of  tlin  .'>ou  Ithatrsticiiia,  sew  above  |  Talon.    'Merer*  MauipuU- 

ttou*  »  raugca  in  utility  ImmwUaUdy  *n*r  the  United  Stab*  tMapanwtory."  —  Oitviicul  0M 

Branston's  Hand-Book  of  Practical  Receipts. 

.4  JIamwl  for  t,  Medical  Praotitionert  ScH  <fet\ 

md  Modes  of  F 
and  Formula  for  Trade  Preparation*,  Mineral  Waters,  i 
Beverages,   Dietetic  Article*,    Perfumery,  dbc.;    with  a  Glossary  of 
Medical  and               fd  Terms,  a  iou*  Index     By  Thomas 

F.    B&AjfSfOH,     Frum   the    Second   Revised  and  Enlarged  Edition. 
l3mo .  $1.50 

Campbell's  Manual  of  Scientific  and  Practical 
Agriculture. 

A  Systematic  Arrangement  of  oil  Scientific  Knowledge  bearing  in  any  man- 
ner on  the  great  work  of  Farming,  For  the  use  of  ScJiools  and  Farmers. 
By  Prof.  J.  L,  Campbell,  of  Washington  College,  Va.    12mo,     With 

J ll ust  rations. .  £1.50 

This  volume  has  been  prepared  to  supply  those  already  engaged  in  the  culture  of  the 
soil  with  a  guide,  the  study  or  perusal  of  which  will  enable  them  to  improve  upon  the 
old  system,  or  rather  want  of  lyatem,  whici  has  worn  out  so  much  of  our  best  land, 
and  hag  rendered  the  pursuit,  in  wo  many  instances,  unprofitable;  and  also  to  meet  the 
demands  of  teachers  for  a  text-book  of  the  right  kind,  which  will  give  the  student  such 
inibiJUtun  al  will  tit  him  for  the  intelligent  pursuit  of  agriculture  as  a  business. 

Darlington's  Flora  Cestrica; 

Or,  Herborizing  Companion.  Containing  all  the  Plants  of  the  Middle 
States,  tJieir  Linnaan  Arrangement,  a  Glossary  of  Botanical  Terms,  a 
complete  Index,  etc.  By  William  Darlington,  M.D.  The  Third 
Edition,  enlarged.     12mo $2.25 

Miller  on  Alcohol,  and  Lizars  on  Tobacco. 

Alcohol:  Rs  Place  and  Power.  By  James  Miller,  F.R.S.E.,  Pre 
of  Surgery  in  the  University  of  Edinburgh;  President  of  the  Mediee* 
Chirurgical  Society;  Author  of  Miller's  Principles  and  Practice  oj 
Surgery,  etc.,  etc.  The  Use  and  Abuse  of  Tobacco.  By  John  Lizars 
late  Professor  of  Surgery  to  the  Royal  College  of  Surgeons,  etc.,  etc.  TL 
Two  Essays  in  One  Volume.     12rno.       ,        .  .        $1.0* 

The  first  of  th.  n  was  prepared  by  Prof.  Miller  at  the  request  of  the  Scot 

fish  Temperance  League,  who  were  anxious  to  have  a  work  of  high  authority,  present 
ing  the  medic*}]  view  of  the  Temperance  question.  It  has  passed  through  a  gres 
number  of  editions  in  Scotland,  and  has  had  a  large  sale  in  this  country.  The  secon 
was  prepared  by  Prof.  Lizars  to  show  the  pernicious  consequences  of  excessive  0 
habitual  smoking.  If  purchased  in  quantitit*,  either  together  or  separately,  by  Tm 
perantx  or  other  societies,  they  will  be  furnished  at  a  reduced  price 
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LINDSAY    &    BLAKISTON, 

PHILADELPHIA. 

Subscriptions    Payable    in    Advance. 

WHESE  PUBLISHED. 


HAKES. 

YEARLY. 

Tlie  Pmmtjlvania  ffnspital  Report*. 
The  Physician's  Visiting  Lift,  for  1871  „  prices  reduced, 
CUnical  Soe\  M, 

St.  Andrew* g  Medical  Graduates*  Association  Reports, 
The  London  Hospital  Reports,      .... 
The  Liverpool        l  »*  .... 

St.  Geortjc's  "  "  .... 

.SV.  Bartholomew  *  "  .... 

Guy's  "  «  .... 

Obstetrical  Society's  Transactions, 
Pathological     «  W  ... 

Mnlic'-y-Cin rvrgical  Society's  Transactions,  . 
7Vte  JWlo  Sydenham  Society's  Publications.     8  to  4  vol 
tunes  published  annually,      .... 

Braifhicaite's  Retrospect  of  Medicine  and  Surgeryj 
Ranking'*  Half-yearly  Abstract     « 

^msricon  Journal  of  the  Medical  Sciences,    . 
British  and  Foreign  at  Review,  , 

T/<«  Dublin  Quarterly  Journal  of  Medicine, . 
^tniffrwan  Jo  urn  ; 

Journal  of  Anatomy  ana  Number 

Microscopical  Jot  .... 

The  American  Journal  of  Obstetrics,     . 

%ologicai  Medicine, 
The  New  Orlf'i       '  \l  of  Medicine , 

The  Ophthalmic  Hospital  Reports, 

BI-MONTIILY 

The  American  Journal  of  Pharmacy,  . 

MONTHLY. 

ioJ  of  the  Gynaecological  Society, 

The  London  Lancet, 

The  Pharmaceutical  Journal,        .... 

The  Medical  and  Surgical  Journal, 

The  Practitioner,     Edited  by  F.  E.  Anstie,  M.  D.,  , 

Chemical  AW*,       ....... 

The  Medical  Archives,     ...... 

The  Richmond  and  Louisville  Medical  Journal, 

The  Chicago  Medical  Journal,  .... 

Afeir  York  Medical  Journal, 


PRICE 
Per  AiDua, 


Tola.  1  &  2,  each, 
See  Catalogue. 

A,      . 

London, 


Reprint, 


Philadelphia, 

Dublin, 

•  orki 
Lou dun, 

Now  York/ 
u 

New  Orleans, 
London, 


Philadelphia, 


Boston 

at,  , 
London,  . 
Edinburgh, 
Reprint,  . 
New  York, 

luia, 
Louisville, 


SEMI-MONTHL  Y. 

Hmrs, 

Th    }!■■»<■  il  Record, York, 

WEEKLY. 

The.  London  Lancet, London, 

••    Medical  Times  and  Gazette, u 

41    British  Medical  Journal, ■« 

*      Medical  and  Surgical  Reporter,  ,  Philadelphia, 

u    Medical  and  Surgical  Journal,        ....  BOilon, 

Any  other  Journals  will  be  furnlahed  to  order. 
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Anatomical    Plates. 


L8HALI/8   PHTSIOLOGICAL   DIAGRAMS.     Nice   Plates  in  the  set.     Figure*  six  feet  long; 
LtCn  tflPJ  printed  on  one  sheet  4x7  foet;  beautifully  colored. 


Contents. 


1,  —  The  Skeleton  and  Ligaments. 
2. —  The    Muscles,  Joints,  and  Animal    Me- 
chanics, 

3.  —  The  Viscera  in  Position ;  the  Structure  of 

the  Lungs. 

4.  —  The  Heart  mid  Blorid-vessels. 

II  u.  I-«iriitly  wuuntcd  on  rollers.     Price, 
In  sheet*.  .... 


No.  5.  —  The  Lymphatics,  or  Absorbent*, 
©\ — The  I  :^an». 

7. — The  Brain  and  Nerves. 
8. — The  Organ?  of  the  Senses. 
9.  —  The    Textures   and  Microscopic    Struc- 
ture. 

$90.00 

60.00 


fRE  DIAGRAMS  FOR  INSTRUCTION  IN  PREGNANCY  AND  MIDWIFERY.    20  I 

the  largest  imperial  site,  printed  jn  colors.     Drawn  and  Edited  with   Expluuutury  V 

S.  Sehaltse,  P* >t sjfl Of  of  Mi Iwifery  at  the  University  in  Juna,     lVi- -..-,        .        .         .        $18.00 

GERY  ft  JACOB'S  PLATES.     Twenty  in  the  set.     Figure*  three  feet  long,  beautifully  BC 
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The  following  are  the  subjects  and  arrangement*  of  the  plate*  :  — 

Osteology  and  Syndesmology. 
Right  ride:  The  Dry  Bones.     Left  tide:  The  Bones  clothed  with  fheir 


Plate  I. 

ligaments. 

Plato  XI. 


Anterior  Plane. 
Posterior  plane. 


Plate  ITT. 

Plate  IV. 

third  layer. 

Plate  V. 

Plat-  Vt 

Plate  Vlf. 


Anterior  plane. 
Anterior  plane. 


The  same  arrangement. 

Myology  and  Apononrology. 
Right  «>'(•:  Superficial  masolM.     Ltftidti  Sup*-: 

let  of  the  second  layer.      /.•  B*q]«I  <>i   the 


I II.     Diaphragm, 


Posterior  plane.     Right  *iAe :     Superficial  muscles.     Lr/t  *ide:  Superficial  aponeuroses. 
I'     ttrtoi  pi  •"••.     Second  mud  Third  layer  of  muscles. 
Lateral  plane.     Superficial  an  J  deep  mnselea.     Muscles  of  the  ob  h_v- 

bxta  trunk,  muscles  of  the  lower  jaw,  of  the  tungoe,  of  {be 

rlum  palati,  and  oi'  the  pharynx. 

Angiology. 

Iff  art,  lung*,  nrterit*,  vein*,  and  lymphntif*.     O't  the  different  figure*  are  indicated  the  point*  at  which 
corrtf  >ea*et*  i*  effected,  and  in  regard  to  the  vein*  in  particular,  the  proper 

point*  for  performing  veneeecticm. 

Plata  IX.     Interior  of  the  trunk.     Heart,  lungs,  and  their  envelopes.     Large  vessels. 
Plate  X.     Vessel*  of  the  thorn*  and  abdomen,  azygos  vessels,  cerebral  and  spinal  venous  sinuses. 
-  ior  plane.     Sub-cutaneous  vein,  and  deep  vessels. 
Posterior  plane.     Superficial  veins,  and  deep  vessels. 
V\ni i-  XHI.     Lateral  dim*.     Partial  figures,  internal  maxillary  and  internal  carotid  vessels,  Ac. 
Plate  XIV.     Lymphatic  vessels. 

Neurology* 
Plate  XV.     Anterior  plane.     Eneephalio  nerves.     Nerves  of  the  extremities. 

Mate  XVI.     Posterior  plane.     Studies  of  the  ganglions  and  their  nerves.     Studies  of  the  fifth  and 
hral  pairs. 
XVIL     Brain,  spinal  marrow,  and  envelopes.     Organs  of  the  senses.     Larynx 

Digestive  Apparatus. 
?  eonol ;  stomach,  intestines,  ohyllfooai  vessels,  peritoneum. 
a,  liver,  pancreas,  spleen,  kidneys,  supra-renal  capsules,  bladder.    Abdituinel 
no-gastrie  nerves. 
mpleta  study  of  tbo  perineum  in  both  sexes.    Male  and  female  organs  of  reproiuo 
ay. 
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SERT'S  J\  *.\T0MICAL  PLATES,     Figures  three  feet  long,  handson 




